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FORE WORD 

It is the function of the Space Flight Operations 
P lan  (SFOP) for Mariner M a r s  '64 to define the 
method by which the space flight operations will 
be conducted in both the s tandard c a s e  and antic- 
ipated depar tures  f rom the standard case.  Space 
flight operations a re  defined a s  the operations 
necessary  to  obtain and process  spacecraf t  infor- 
mation and commands required by JPL during the 
portion of flight f r o m  launch to  the accomplish- 
ment  of the mission. 

This addendurndescribes the plan for  the Encounter 
and Postencounter period of the Mariner  M a r s  '64 
Mission. 

iv 
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SECTION I 

SPACE FLIGHT OPERATIONS FOR MARINER MARS '64 

A. MISSION OBJECTIVES 

1. Primarv Objective 

The p r imary  objective of the Mariner  Mars  '64 P ro jec t  is  to  conduct 
close-up (flyby) scientific observations of the planet M a r s  during the 1964-65 
opportunity and to  t ransmi t  the resul ts  of the observations back to Earth.  
planetary observations should, t o  the grea tes t  practicable extent, provide maxi- 
m u m  information about Mars .  TV, cosmic dust, and a reasonable complement 
of fields and par t ic les  experiments will be car r ied .  In addition, an  E a r t h  occul- 
tation experiment will be c a r r i e d  out on spacecraf t  launched during the Type I 
t ra jec tory  launch period to obtain data relating to  the scale height and p r e s s u r e  
in  the atmosphere of Mars .  The project has  the option of launching one space- 
c ra f t  on a Type I1 t ra jec tory  and waiving the occultation experiment on Type I1 
t ra jec tor ies  if, in i t s  judgment, such action maximizes  the probability of success  
of the total  mission. 

The 

2. Secondary Objectives 

There  a r e  two secondary objectives of the Mariner  M a r s  '64 Project .  
The first is  to provide experience and knowledge about the performance of the 
basic  engineering equipment of an attitude- stabilized flyby spacecraf t  during a 
long duration flight in space fur ther  away f r o m  the Sun than the Earth.  
secondary objective is  to pe r fo rm cer ta in  field and/or  par t ic le  measurements  in 
interplanetary space and in the vicinity of Mars .  

The other 

A t e r t i a ry  objective of the P ro jec t  is to provide a spacecraf t  design 
that is capable of repeating the same ( o r  a similar) flyby mission to Mars  during 
the 1966- 1967 M a r s  opportunity with a minimum of modifications. 

3.  SDace Flight Operations Obiectives 

The p r i m a r y  objective of Mariner  Mars  '64 space flight operations 
is to  provide the necessary  tracking, data processing and dissemination, mission 
evaluation, command generation, and command execution functions in support of 
the p r i m a r y  and secondary mission objectives. 

On a noninterference basis ,  space flight operations may also meet  
the following secondary objectives: 

a )  Evaluate and compare spacecraf t  and tracking information r e -  
ceived f r o m  the spacecraft  with information obtained f r o m  
ground observatories during the flight. 

b) Provide information and experience on space flight operations 
and mission performance for  use in future mission planning. 

I- 1 
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B. SPACECRAFT DESCRIPTION 

The Mariner  IV (MC-3) spacecraft  ( F i g u r e s  1-1 and I-2), which is fully 
attitude stabilized, uses  the Sun and Canopus as re ference  objects. The space- 
c ra f t  der ives  its power f r o m  photovoltaic ce l l s  a r ranged  on four panels which 
have body-fixed orientation and f rom a bat tery which is used during launch, tra- 
jectory cor rec t ion  maneuvers ,  and backup. The spacecraf t  has  a two-way com- 
munications sys tem that provides: 1) a method of te lemeter ing information to the 
Ear th ,  2 )  command capability to the spacecraft ,  and 3) doppler and ranging for  
orbi t  determination. The spacecraft  has  a guidance sys tem that permi ts  t ra jec-  
to ry  cor rec t ion  maneuvers  and a propulsion sys tem that i s  capable of executing 
two such maneuvers.  
bility remains  to  per form only the second maneuver. 

Since one maneuver has  a l ready  been performed, the capa- 

Both scientific and engineering experiments  will be accomplished by the 
Mar iner  IV spacecraft. 
and interplanetary experiments.  

The science portion will be composed of both planetary 
A list of the experiments  follows: 

1)  P lane tary  Experiments  

a )  T V  

b )  E a r t h  Occultation 

2 ) Interplanetary Experiments 

a )  Cosmic Dust Detector (Inoperative) 

b) Helium Magnetometer ::: 

c )  Ion Chamber + 

d)  Trapped Radiation Detector ::: 

e )  Plasma Probe  (Semioperative) 

f )  Cosmic Ray Telescope 

3) P o  s tenc ounte r Engineering Expe r iment s 

Some of the following engineering experiments  may be performed, 
depending on the status of the spacecraf t  and encounter data re t r ieval .  

a )  Propulsion 

Second Maneuver 

b )  Attitude Control 

Inertial  (Gyro) Control a 
::: Also used for  planetary experiments, 

~~ 

1-2 
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c )  Telecommunications 

( 1 )  Ranging 

( 2 )  Switch Exci ters  

( 3 )  Switch Power Amplif iers  

( 4 )  Switch Telemetry Bit Rates  

(5 )  Switch Transmit /Receive Antennas 

( 6 )  Switch Analog-Digital Conver te rs  and Pseudonoise 
Genera tors  

C. MISSION PROFILE 

1. General  

Launch of the Mariner  IV (MC-3) spacecraf t  took place November 28, 
1964 f r o m  the Air F o r c e  E a s t e r n  Test Range (AFETR).  A t ra jec tory  cor rec t ion  
maneuver was accomplished on December 6, 1964. The spacecraft  will make its 
c loses t  approach to  the planet, Mars,  on Ju ly  15, 1965 at approximately 01:OO:OO 
GMT and 5400 mi les  f r o m  the surface. 

2. Encounter 

The encounter period i s  defined a s  that period of t ime f r o m  ten days 
p r io r  t o  c loses t  approach through the complete recovery of all r e a l  t ime and 
s tored  planet data  utilizing nominally two playbacks of the onboard tape recorder .  

During the encounter period, the spacecraf t  will be continuously mon- 
i tored, and tracking and te lemet ry  data will be evaluated to determine exact en- 
counter conditions. 
by the no rma l  pr ime tracking stations o r  by the 100-kw t ransmi t te r .  

Any necessary  commands to  the spacecraf t  will be executed 

The spacecraf t  TV data wi l l  be processed into unrefined pictures  
shortly after the reception of each complete picture at the SFOF. 

3. P o  s te  nc ounte r 

Monitoring of the spacecraft will continue until the combined effects 
of increased  range and spacecraf t  antenna pointing e r r o r  have exceeded the RF 
communication threshold. 
c r a f t  subsys tems including the performance of a second maneuver. 

It is planned to  pe r fo rm t e s t s  on severa l  of the space- 

4. Spacecraf t  Encounter Sequence 

The spacecraf t  flight sequence (Table 1-1) shows the onboard space- 
c ra f t  sequence f r o m  the initiation of-the encounter sequence through the f i r s t  
complete  TV picture playback. 
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TABLE 1-1. SPACECRAFT NOMINAL ENCOUNTER SEQUENCE 

ITEM 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
2 0  

21 

22 

23 

24 

25 

26 

DATE 

14 July 

14 July 

14 July 

14 July 

14 July 

14 July 

15 July 

15 July 

15 July 

15 July 

15 July 

15 July 

15 Ju ly  

15 July 

15 July 

15 July 

15 July 

15 July 

15 July 

15 July 

15 July 

15 July 

15 July 

15 July 

15 July 

15 July 

TIME 

15:53/E 

17:53/E 

18:17/E 

19:34/E 

2 0:53/E 

23:50/E 

00: 02 / E  

00:13/E 

00:20/s 

00:25/S 

00:32/E 

00: 38/E 

00:39/E 

00:45 / S  

00:50/S 

00:51 / S  

0 1 : 02 / s  

02:12/s 

01:35/E 

02 :24/ E 

03: 05 / S  

03: 17 /E 

05: 13 /E 

06:2 1 / E  

09:30/E 

l l :41 /S  

EVENT 

CC&S MT-7 event received 

DC-24 t ransmit ted (approx. ) 

Scan preposit ioned seen at Ear th  (approx. ) 

Goldstone r i s e  

Johannesburg s e t  

Approx. Wide Angle Acquisition (WAA) 
switch to  Data Mode 3 

Switch to Data Mode 3 seen at Earth.  
( approx. ) 
DC- 16 t ransmit ted 

Narrow Angle Acquisition (NAA) at space- 
c raf t  

DC-16 a r r i v e s  at spacecraf t  

NAA observed at Ea r th  

DC-26 t ransmit ted (DC-16 t25M) 

DC -2 t ransmit ted 

Television recording sequence complete 
(NAA t25M) 

All science and 400-cps single-phase 
inver te r  off 

Cruise  science on 

Close st approach 

Tidbinbilla r i s e  

Spacecraf t  e n t e r s  occultation region 

Loss of R F  signal at Ea r th  

Spacecraf t  exi ts  occultation region 

R F  signal observed at Ea r th  

CC&S MT-8 event received 

Goldstone s e t  

J ohanne sbur  g r i s e  

CC&S MT-9 
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ITEM 

27 

28 

29 

30 

31 

32 

33 

34 

DATA 

15 July 

15 July 

1 5 July 

15 July 

15 July 

1 5 July 

15 July 

15 July 

TABLE 1-1. (CONT'D) 
~~ 

TIME 

11:53/E 

12:41 / S  

12:48 /E 

12:53/E 

19:32 /E  

20:51/E 

2 1:28/E 

23:28/E 

EVENT 

CC&S MT-9 and CY-1 No. 83 (init iate 
tape playback) 

Start of Mode 4 data (P ic tu re  No. 1) 
T idbinbilla s e t  

S t a r t  of Mode 4 data (P ic tu re  No.  1) 

Goldstone r i s e  

Johannesburg se t  

End of first picture 

S ta r t  of second picture 
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D. OPERATIONAL ORGANIZATION 

The organizational s t ruc ture  established to  ensu re  the successful execution 
of the encounter and postencounter portion of the Mar iner  Mars  '64 Mission is 
shown in F igu re  1-3. P r i m a r y  mission responsibil i t ies are  a l so  shown. 

The cognizant personnel  of the SFO Sys tem are: 

Mission Director  (P ro jec t  Manager)  - D. Schneiderman 

SFO Systems Manager - T. S. Bilbo 

Spacecraft  Sys tems Manager - J. R. Casani  

DSNManager - N. A. Renzetti 

SFO Director  - D. W. Douglas 

SPAC Director  - A. G. Conrad 

FPAC Director  - N. R. Haynes 

SSAC Director  - R. K. Sloan 

Data P rocess ing  Pro jec t  Engineer - F. G. Cur l  

SFOF Operations Chief - P. J.  Rygh 

a )  SFOF Pro jec t  Engineer - F. J. Walker 

b )  Communications Pro jec t  Engineer - R. McAvoy 

DSIF Operations Chief - R. K. Mallis  

a)  DSIF Operations Pro jec t  Engineer - W. L. Brown 

b )  DSIF Equipment Pro jec t  Engineer - P. P a r s o n s  
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SECTION I1 

OPERATIONAL FACILITIES 

THIS SECTION NOT AVAILABLE 

AT THE TIME OF PUBLICATION. 
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SECTION 111 

DATA FLOW AND PROCESSING 

A. GENERAL 

This  section depicts the data flow paths to, f rom, and within the facil i t ies 
that will support  the Mariner  M a r s  ' 64  Mission. 
a r e  the Deep Space Instrumentation Faci l i ty  (DSIF) and the Space Flight Operations 
Faci l i ty  (SFOF). Also discussed i n  this  section a r e  data flow, raw data flow, the 
Data P rocess ing  System (DPS), and data processing hardware,  configurations, 
and controls. 
dictated by the Standard Sequence of Events,  Table V-I. 

The DSN facil i t ies r e fe r r ed  to 

The mode of data processing used at any given t ime is pr imar i ly  

The nature  of the space flight operation is such that r e a l  t ime data flow is 
of p r ime  concern. Control of this  flow and of data processing is necessary  so 
that the proper  data is received and processed  at the proper intervals.  
Mar iner  M a r s  '64  operation is concerned with real t ime and nonreal t ime data. 

The 

1. Real  Time Data 

This  is data received in r e a l  o r  nea r - r ea l  t ime via hardline o r  radio 
communication l ink and entered automatically in the DPS. The data is operated 
upon by the processing sys tem and displayed on-line in the u s e r  areas as rapidly 
as operational pr ior i t ies  and u s e r  programs permit .  Data  is classified as r e a l  
t ime if  it is t ransmit ted via microwave, phone line, o r  teletype within five min- 
utes  ( in  the c a s e  of Goldstone) or  ten minutes ( in  the c a s e  of other DSIF stations) 
f r o m  t ime of receipt  at the DSLF station. 
f o r  m o r e  than five but l e s s  than thirty minutes, it is classified as nea r - r ea l  time. 

If buffered in the link (including the DPS) 

2. Nonreal Time Data 

This  is  data received by the DPS ei ther  in the f o r m  of magnetic tape 
recordings o r  of delayed t ransmissions f r o m  a communications link ( m o r e  than 
thir ty  minutes after receipt  of data at  the DSIF station). 
is that the processing is delayed and the r e su l t s  a r e  prepared  off-line f r o m  the 
DPS. The re  is no necessi ty  for  a feedback path f r o m  the analysis a r e a  nor for  
ve ry  rapid throughput and display. D a t a  f r o m  the sources  is entered, direct ly  
o r  by magnetic tape, in  e i ther  of the two available 7044s which will per form the 
s a m e  input functions performed on rea l  t ime data but will record  the collected 
and formatted input data on magnetic tape only. These tapes  will then be batch- 
p rocessed  on the 7094 at prescheduled intervals  and magnetic tapes  will be gen- 
e ra t ed  to  dr ive the off-line display devices. 

Its main charac te r i s t ic  

The mathematical  processing of incoming data constitutes the major  
e f for t  i n  data handling in the SFOF. 
o r  t racking) ,  as well as the ultimate u s e r s ,  determine the type of computation 
required.  
the type of data they use  a r e  l is ted below. 
to  in t e rp re t ,  analyze, and evaluate the type of data of which they a r e  cognizant. 

The type of incoming data (whether te lemetry 

The principal groups using spacecraf t  o r  spacecraf t - re la ted data and 
It is the responsibility of these groups a 
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GROUP T Y P E O F D A T A  

Spacecraf t  Per f  o r  manc e Analysis 
and Command 

Engineering te lemetry 

Space Science Analysis and Command Science te lemetry 

Flight Pa th  Analysis and Command Tracking data 

DSIF Net Control DSIF s ta tus  

Mission and Operations Control Summary of all data and status 

The complete data flow to, within, and f r o m  the SFOF is shown in  
F i g u r e s  111-1, 111-2, and 111-3. The flow f r o m  the SFOF compr ises  acquisit ion 
and t racking information and commands fo r  the DSIF, general  status information, 
and spacecraf t  performance data. The flow of scientific data f r o m  the SFOF is 
descr ibed in  Section VI1 of this  document. All DSIF flight data will be forwarded 
within 48 hours  to: 

SFOF Document Control 
Je t  Propulsion Laboratory 
4800 Oak Grove Drive 
Pasadena, California, 91003 
U. S. A. 

The incoming data c i rcui ts  will be routed through the Communications 
Center  to the 7288 for  processing by the 7044. 
teletype (TTY) machines and closed-circui t  TV (CCTV) in the u s e r  a reas .  

This data will a l so  be available on 
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I 

I. SECTION IV 

I SPACECRAFT COMMANDS 

, A. GENERAL 

It is the purpose of this  section of the SFOP for  Encounter t o  descr ibe the 
operational aspec ts  of the Mar iner  IV command sys t em and to  s ta te  general  con- 
t r o l  p rocedures  for  its use.  

There  a r e  two major  categories of commands: 1) ground and 2) on-board. 

The ground commands a r e  t ransmit ted f r o m  the ground to the spacecraf t  
for  cor rec t ive  action in event of nonstandard space flight operations o r  as a 
backup to  the on-board logic. 

The on-board command sequence and timing a r e  issued by the Central  
These on- Computer and Sequencer (CC&S) which is p r e s e t  p r io r  to launch. 

board spacec ra f t  commands are listed in the Standard Sequence of Events,  
Section V, as events occurr ing on the spacecraf t .  

B. COMMAND PHILOSOPHY AND CONTROL 

The following i tems  constitute the bas ic  ground ru les  of philosophy and 0 control  on the use  of ground commands: 

1) Any command o r  commands deemed necessa ry  for  correct ive action 
o r  for  achieving standard space flight operation mus t  be approved by 
the Space Flight Operations Director .  Upon concurrence of the Proj-  
ec t  Manager,  the commands w i l l  be t ransmit ted to  the DSIF station 
for  execution. 

2 )  Command reques ts  w i l l  be made only by the technical and operations 
t eams  within the SFOF using approved command decision procedures .  

3 )  The procedure by which commands are t ransmit ted f rom the SFOF 
to the DSIF i s  outlined in Pa rag raph  G of this  section. 
cedure for t ransmit t ing commands to the spacecraf t  is found in the 
Tracking Instruction Manual (TIM), EPD-  167. 

The DSIF p ro -  

C. GROUND COMMANDS 

The ground commands t ransmit ted f rom the DSIF stations a r e  divided into 
two types:  

1) Direct  (execute) Commands (DC) which initiate instant action on- 
board the spacecraf t  

2 )  Quantitative (information) Commands (QC) which a r e  s tored  in the 
CC&S for  the purpose of timing the length of maneuver events 

IV-  1 
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A standard ground command word compr ises  26 s e r i a l  bi ts ,  as shown in 
Table IV-I .  
remaining bits give the command address ,  and information to the CC&S in the 
case  of Quantitative Commands. The CC&S information compr ises  the last 18 
bi ts  of the command word. The f i r s t  five of these bits contain the addres s  of 
the r eg i s t e r  to  be modified. The sixth bit is adjusted, in QCs, to give odd bit  
par i ty  for  the 18-bit CC&S word. The next 11 bi ts  contain the t ime value that is 
to  be s tored  in the specified reg is te r .  The last bit,  bit  18, is the polarity bit. 
The presence  of a "one" in  this  position ca l l s  for  a positive turn.  

The first three  bits act as the command framing (or start) bits.  The 

These  commands a r e  s tored  by the CC&S to control the maneuver (post-  
encounter).  Specifically, they a r e  the following: 

1) QCl -1  P i tch  Turn  Duration 

Maximum value 
Re solution 

2) QC1-2 Roll Turn  Duration 

Maximum value 
Re solution 

3) QC1-3 Motor Burn Time 

Maximum value 
Re solution 

1319 seconds 
1 second 

1319 seconds 
1 second 

102.36 seconds 
0.04 to 0. 08 seconds 

The command addres s  completely identifies which ground command 
(whether Quantitative or Direct)  has been sent.  Although the CC&S information 
block contains no information in the case  of Direct  Commands, the bits a r e  
t ransmi t ted  as binary "zeros" to maintain compatibility with the s tandard word 
fo rma t .  
second. 
as shown in F igure  IV-1. 
cor responds  to  a "zero". 

All  ground command words a r e  t ransmit ted at the r a t e  of one bit p e r  
The command message  is formatted on a five-level teletype paper tape 

A punched hole corresponds to  a 'lone" and no punch 

D. SPACECRAFT COMMAND SUBSYSTEM 

The Spacecraft  Command Subsystem, consisting of a command detector and 
a command decoder,  determines the presence  of commands at the output of the 
spacecraf t  radio r ece ive r ,  identifies the received commands, and routes the 
commands to the designated spacecraft  subsystem. 

T h e r e  a r e  two modes of operation: one for  Direct  Commands (DC) result ing 

Con- 
in the single momentary closure of a solid-state switch, and one for  Quantitative 
Commands (QC) where readout switches re lay  the information to the CC&S. 
t r o l  of these modes is internal  to the command decoder on board the spacecraf t  
and is totally dependent upon the command word received. 
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The spacecraf t  w i l l  have 14 Direct Commands which can be utilized f o r  
Encounter.  There  is one Quantitative Command with three  addres ses  and fou r  
Direct  Commands for  performing a second maneuver during the postencounter 
period. These commands, their  functions, and binary and octal  formats ,  a r e  
l i s ted  in Table IV-11. 
F igure  IV-2  for  fur ther  clarification. 

e 
In addition, the Mar iner  C polarity convention is shown in 

E. GROUND COMMAND SUBSYSTEM 

The Ground Command Subsystem, which is capable of reading, writing, 
and verifying (RWV) commands, is a self-checking command processor .  It 
is designed to accept incoming command messages ,  ver i fy  through redundancy 
the validity of the messages ,  convert the command into a f o r m  suitable for  t r a n s -  
miss ion  to  the spacecraft ,  r ead  the t ransmit ted signal, verify the s ignal ' s  valid- 
ity, and wr i te  (punch tape) the t ransmit ted command. 

The command message i s  prepared in  the SFOF and t ransmi t ted  to the 
appropriate  DSIF station via voice and teletype. A prepunched tape o r  a punched 
tape received via teletype line at the DSIF station i s  fed into the RWV subsys tem's  
tape r eade r ,  compared, checked, and displayed. F o r  t ransmiss ion  to the space- 
craf t ,  the modulator output is connected to the R F  t r ansmi t t e r  dr iver .  RF energy 
is  fed to  the spacecraf t  rece iver  and a sample of the t ransmi t ted  signal is re turned 
to  the Ground Command Subsystem by means of a dipole mounted on the DSIF an- 
tenna. If an  e r r o r  
is  detected, e i ther  i n  the command o r  in  the logic and control c i rcui t ry ,  command 
t ransmiss ion  will be inhibited. A new tape is punched by the RWV as a permanent 
r e c o r d  of the t ransmission.  

The returning signal is then checked and displayed as before. 

F. CENTRAL COMPUTER AND SEQUENCER (CC&S) 

The CC&S supplies the on-board timing, sequencing, and computing se rv -  
i ce s  fo r  the subsystems on the spacecraft .  
quences which include: 1) a launch sequence based on launch t ime which controls 
spacecraf t  events f r o m  launch until the c ru i se  mode is  established, 2) a maneuver 
sequence which controls  the spacecraft  events necessary  to pe r fo rm a t ra jec tory  
cor rec t ion  maneuver,  and 3) a mas ter  t imer  sequence based on nominal encounter 
time which controls  all spacecraf t  events during c ru ise ,  encounter, and posten- 
counter.  A frequency reference,  accurate  to 0. O l % ,  controls  the timing in all 
sequences.  
cannot be changed after launch. 

The CC&S contains the p re se t  se- 

The predetermined events in the CC&S are fixed p r io r  to  launch and 

G. COMMAND INSTRUCTIONS 

1. Communications Pr ior i ty  

The p r imary  communications mode for command messages  w i l l  be 
teletype. All  command messages  and verifications descr ibed in this  section will 
be t ransmi t ted  by teletype with the exception of the voice command, "TRANSMIT 
DC-13". The backup communication mode for command messages  will  be voice. 
Command messages  t ransmi t ted  by  voice a r e  in the same format  as the teletype 
m e s s a g e s  and w i l l  be confirmed by teletype message  as soon as possible. e 
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2. Code Words 

Each  DSIF station having command capability w i l l  be provided with an  
appropriate  list of four- le t ter  code words to  be used during the Mar iner  '64 
Mission. 
and a r e  used to  a s s u r e  that the message i s  originating in DSIF Net Control. Code 
words w i l l  be assigned sequentially by the DSIF Operations Manager on all m e s -  
sages  involving the t ransmiss ion  of commands. No individual code word w i l l  be 
used m o r e  than once for  any given station. 
the code word i s  "garbled", w i l l  not be repeated by the station i f  the Station 
Manager can recognize the expected code word. 

The code words w i l l  appear before the text of the command message  

Command messages ,  in which only - 

3. Frequency 

An up-link frequency designation shall  be used as a method of com- 
mand- spacecraf t  identification. This frequency designator w i l l  follow and be in 
line with the code word which precedes the command message  text. The frequency 
designator shal l  be identified by the first digit of the up-link frequency to the left  
of the decimal  and the first digit t o  the right of the decimal.  ( F o r  example, i f  the 
up-link frequency w a s  2116. 381944, the designator indicated on the command 
message  would be 63). 

Operations Manager and ver i f ied by the SFO Director  for all command messages .  
The up-link frequency designator w i l l  be assigned by the DSIF 

4. Channel 

The DSIF channel assignment for the ground-spacecraft  operational 
f requency w i l l  be used on all command messages  as a fur ther  method of 
command-spacecraf t  identification. 
in l ine with the up-link frequency designator. 

The channel designator w i l l  follow and be 

The channel designator w i l l  be ass igned by the DSIF Operations 
Manager and approved by the SFO Director for all command messages .  
IV-I11 identifies the relationship between the DSIF channel, the spacecraf t  s e r i a l  
number ,  ground t r ansmi t t e r  frequency, and the ground rece iver .  

Table 

5. Checking Command Transmiss ion  Readiness 

Approximately 45 minutes p r io r  to turning on command modulation, 
the command station and DSIF Net Control will  go through the following sequence: 

a. The command station shal l  request  permission of DSIF Net 
Control to  zero the spacecraf t  s ta t ic  phase e r r o r .  Spacecraft  
AGC and ground t ransmi t te r  frequency and power level  shall  be 
repor ted  with the request.  

DSIF Net Control w i l l  verify the spacecraf t  condition with the 
SPAC Telecommunications Advisor and grant  permiss ion  to the 
command station to proceed with adjustment of s ta t ic  phase 
e r r o r .  

b .  

IV-  14 
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Ground Receiver  
(mcs )  

TABLE IV-111. OPERATIONAL FREQUENCY ASSIGNMENT 
MARINER MARS '64 

Ground T r a n  s mi tt e r 
(mcs )  

I 
Spacecraf t  

Se r i a l  Number 

MC-3 

DSI F 
Channel 

21 2297.592593 2115.699846 
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c. After adjusting the spacecraf t  s ta t ic  phase e r r o r ,  the command 
station shal l  repor t  the spacecraf t  AGC and the ground t r a n s -  
mitter frequency and shal l  reques t  permiss ion  by DSIF Net 
Control to  tu rn  on command modulation. 

d. DSIF Net Control w i l l  verify with the SPAC Telecommunications 
Advisor that  the spacecraf t  is  in an acceptable condition for  
command modulation and that no c r i t i ca l  events a r e  expected, 
then grant  permission for  turning on command modulation. 
(It is possible to  lose R F  lock when modulation is turned on. ) 

e.  Subsequent to  turning on command modulation, the command 
station shal l  report:  

1) Modulation on 

2) Monitor rece iver  in lock 

3) Monitor rece iver  AGC 

4) Ground t ransmi t te r  frequency 

5) Ground rece iver  AGC 

6) Spacecraf t  AGC 

7) Ground t ransmi t te r  power level  

f .  With the concurrence of the SPAC Telecommunications Advisor, 
the station w i l l  be instructed by DSIF Net Control to  normalize 
the i r  8Fs.  

g. After the above procedures  have been accomplished, the DSIF 
Net Control w i l l  reverify the spacecraf t  and ground conditions 
with the SPAC Telecommunications Advisor and w i l l  grant  
permiss ion  to the command station to t r ansmi t  commands to  
the spacecraft .  

6. Transmiss ion  of Commands bv the DSIF to  the Spacecraft  

a. The command tape, e i ther  the prepunched Direct  Command (DC) 
o r  the verified Quantitative Command (QC) tape,  is fed into 
the Read, Write,  Verify (RWV) sys t em with the sys tem s e t  up 
for  MANUAL INITIATION of the command t ransmission.  
Direct  Commands a r e  available at the DSIF station on prepunched 
t apes . )  
command operator w i l l  initiate the command t ransmission.  
The sys tem w i l l  begin its t r ansmi t  cycle, which a l so  includes 
a ver i fy  mode. If the RWV detects an  e r r o r  e i ther  in the com- 
mand format  o r  in t h e  RWV ci rcu i t ry  ( the RWV cannot detect  
a n  incor rec t  command), the command t ransmiss ion  w i l l  be 
inhibited. However, there  is an emergency mode that w i l l  be 

(The  

At the time specified in the command message ,  the 
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b. 

C.  

d. 

used  i f  it is desired or necessa ry  to t r ansmi t  a command without 
using the ver i fy  mode of the t ransmi t  cycle. When operating in  
this  mode, the proper  terminology to be used in report ing com- 
mand t ransmission is "initiated" and "completed" r a the r  than 
"initiated" and "verified". 

The DC-26 command w i l l  be a voice command and w i l l  be t ime 
designated by the word IMMEDIATELY. 
wil l  be t ime commands and follow Timed Sequence Instructions 
which have been sent to  all DSIF stations. 

All  other commands 

The backup command (specified in the command message)  will  
only be sent i f  a n  inhibit occurs  in the t ransmiss ion  of the 
p r ime  command or if the t ransmit t ing station does not receive 
a verification on Channel 115. 

After successful  command t ransmission,  the DSIF Station 
Manager w i l l  notify DSIF Net Control, by voice and /o r  te le-  
type, of the command t ransmit ted and the initiate and verify 
o r  completion t imes (whichever is applicable). The Station 
Manager w i l l  a l s o  include this  information and the time a 
verification i s  received f rom the spacecraf t  on Telemet ry  
Channel 115/116 in the next tracking report .  

H. COMMAND TRANSMISSION PROCEDURES 

The success  o r  fa i lure  of the Mariner  M a r s  '64 Mission, which may be 
dependent on the prudent use  of commands, requi res  careful  planning p r io r  
to  encounter.  
m u s t  be exercised.  

Caution in  the execution of these commands during encounter 

Consistent with this  philosophy, the Quantitative Commands for  the post-  
encounter maneuver a f t e r  being thoroughly verified before their  t ransmiss ion  
f r o m  the DSIF, w i l l  be checked in  r ea l  t ime through the spacecraf t  t e lemet ry  
p r i o r  t o  execution by observing the CC&S event indications. 

The format  of the command messages ,  and the t ransmiss ion  and ver i f ica-  
tion procedures  follow. 

1. Maneuver Commands (Postencounter) 

a. Verification in the S F O F  

The messages  shown in Table IV-IV w i l l  be generated by the 
IBM 7094 in a teletype format  and placed on the IBM 1301 disc. 
The message  m a y  be called up by the Flight P a t h  Analysis 
A r e a  (FPAA) 1/0 Console and will  be sent out on a prede ter -  
mined computer teletype circui t .  This c i rcui t  w i l l  be looped 
to  the Communications Center to  an  SFOF internal  teletype 
c i rcu i t ;  its output w i l l  be in the FPAA on a TTY page pr in te r  

IV-17 



EPD-122, ADDENDUM I SECTION IV 

TABLE IV-IV. MANEUVER COMMAND MESSAGE FORMAT, 
POSTENCOUNTER MANEUVER 

CODE F( X. X) 
MANEUVER COMMANDS MC-(X, Y), 2nd MANEUVER 

HHMM Z HHMM Z HHMM Z 

QC ONE-ONE 

QC ONE-TWO 

63032 abcdp 63032 abcdp 63032 abcdp 

63001 abcdp 63001 abcdp 63001 abcdp 

63023 abcdp 63023 abcdp 63023 abcdp QC ONE-THREE 

TRANSMIT DC TWENTY-THREE (6170) AT 

HHMM Z " M M  Z HHMM Z 

TRANSMIT DC FOURTEEN (6240) AT 

HHMM Z " M M  Z HHMM Z 
PREPARE TO TRANSMIT DC TWENTY -SEVEN (6470) INITIATE MANEUVER AT 

HHMM Z HHMM Z HHMM Z 

PREPARE TO TRANSMIT DC THIRTEEN (6270) INHIBIT 

MANEUVER BEFORE HHMM Z HHMM Z HHMM Z 
BACKUP DC THIRTEEN BEFORE 

HHMM Z HHMM Z HHMM Z 

QC 1-1 QC 1-2 QC 1 - 3  FOLLOW IN ORDER IN CODE 

THREE TIMES 

xxxxxxx 
xxxxxxx 
xxxxxxx 

YYYYYYY 

YYYYYYY 

YYYYYYY 
zzzzzzz 
zzzzzzz 
zzzzzzz 

END O F  MANEUVER MESSAGE 
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b 

and a reper fora tor .  
cognizant FPAG engineer, the DSIF Operations P r o j e c t  
Engineer ,  and the Ass is tan t  SFOD, and personally approved 
by the SFO Director and the DSIF Operations Manager. 

The message  wil l  be verified by the 

The DSIF Operations Manager will  ass ign  the appropriate  code 
word, frequency designation, and channel designation to the 
message  and send the message  (page copy and punched paper 
tape) to DSIF Net Control. DSIF Net Control will verify to the 
DSIF Operations Manager that a proper  code word has  been 
assigned. DSIF Net Control will then proceed to t ransmi t  the 
message  to the proper DSIF station. 

Verification of Command Maneuver Message by DSIF Stations 

Upon receiving the command message  f r o m  DSIF Net Control, 
the DSIF command station will r e t r ansmi t  the command message  
to  DSIF Net Control. 

NOTE: The DSIF command station should precede 
the retransmit ted message  with its standard 
message  heading. This will ensure  against  
ambiguity of identification between the 
original t ransmit ted message  and the r e -  
t ransmit ted message .  

c .  Verification of Retransmit ted Maneuver Command Message by 
DSIF Net Control 

Upon receiving the re t ransmi t ted  message ,  DSIF Net Control 
will  compare  the t ransmit ted and the re t ransmi t ted  message  
for  verification. DSIF  Net Control will  verify the re t ransmi t ted  
punched tape by comparing the coded portion with the same por-  
tion of the original punched tape.  If verification cannot be made 
on the f i r s t  re t ransmiss ion ,  the station will  be required to repeat  
the ret ransmission.  If verification cannot then be made, a 
decision will  be made in real t ime as to procedures  to be used. 

If and when verification is made,  DSIF N e t  Control w i l l  notify 
the DSIF command station by voice and/or  TTY. 
Control will a l so  notify the DSIF Operations Manager of ver i -  
fication. 

DSIF Net 

d. Verification of Maneuver Commands at the DSIF Station 

When the DSIF command station has  been notified by DSIF Net 
Control that  i t s  reception of the command message  has  been 
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verified,  the command station will  proceed to verify the Quan- 
titative Command in the command unit RWV system. This  is 
done by reading into the RWV the last portion of the command 
message  containing the th ree  identical  coded Quantitative Com- 
mands.  The coded commands on the teletype tape a r e  in binary 
form.  
and Figure IV-1  f o r  the RWV command message  tape format .  

See Table IV-I for  the ground command word s t ruc ture  

e .  Transmiss ion  of Maneuver Commands to  the Spacecraf t  

At the t imes  specified in the maneuver command message ,  the 
DSIF station w i l l  t ransmi t  the th ree  QC commands and DC-23 
and DC-14 commands. DC-27 w i l l  not be t ransmit ted until the 
station rece ives  a "Proceed with Maneuver" message  as de-  
sc r ibed  below. 

1) P rocedures  for  Use of "Proceed with Maneuver" Message 

The "Proceed with Maneuver" message  w i l l  not be initiated 
by the SFO Director  unti l  shortly before the t ime fo r  
command execution so as to  pe rmi t  the grea tes t  amount 
of t ime for  observing the spacecraf t  condition relat ive to  
the intended maneuver .  Under normal  c i rcumstances ,  the 
DSIF station will  not proceed with t ransmiss ion  of the 
maneuver command p r io r  to  receiving this message.  The 
"Proceed with Maneuver" message  i s  shown in the follow- 
ing format:  

PROCEED WITH MANEUVER MA-C S / C  NO I 
Upon receipt of this  message ,  the DSIF command station 
w i l l  t ransmi t  the appropriate  command (DC-27) at the 
t ime specified in the original command message .  

It is possible that the "Proceed with Maneuver" message  
can be received af te r  the t ime specified for DC-27. The 
station will immediately t r ansmi t  the DC-27 i f  the 
"Proceed with Maneuver!' message  is rece ivedwi th in  
ten minutes of these times. 
message  received beyond this  ten-minute per iod w i l l  
not be acted upon. 
should be immediately contacted for  instructions.  

Any "Proceed with Maneuver" 

In the l a t t e r  case ,  DSIF Net Control 

2) Command Retransmission 

If it is necessary  to r e t r ansmi t  one of the Quantitative 
Commands to the spacecraf t ,  the DSIF command station 
w i l l  be s o  instructed.  The original command w i l l  not be 
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re t ransmit ted f r o m  DSIF Net Control to  the DSIF station. 
A separa te  message shall  be used for  each re t ransmiss ion  
required.  The r e t r ansmi t  Quantitative Command instruc - 
tion w i l l  be in the following format:  

CODE F(X. X) C(YY) 

RETRANSMIT TO MA-C S / C  NO 

QC ONE- 630  XXXXXX Y AT HHMM Z HHMM Z HHMM Z 

2 .  Special  Command Procedures  

a. P rocedures  for  Use of DC-13 to  Inhibit Maneuver 

The nature  of the DC-13 command requi res  special  procedures  
for  i t s  use.  
DSIF 11 (Goldstone). 

This command will  normally be used only f r o m  

1) P r e p a r e  to Transmi t  DC Thir teen 

The "PREPARE TO TRANSMIT DC THIRTEEN" is included 
in the Postencounter Command Message (Table IV-IV).  
After verification has  been obtained via spacecraf t  te lem- 
e t ry  that DC-27 has  been received by the spacecraf t  and 
that  the te lemetry mode has  changed to Mode I, a p re -  
punched DC-13 tape will be loaded into the command unit 
and verified to ensure  the quick reaction required.  The 
u s e  of DC-13 (Inhibit Maneuver) can be made any t ime 
p r io r  to  start of pitch turn.  (The actual GMT t imes  will  
be indicated in the maneuver command message . )  After 
this  t ime,  the tape shall  be removed f r o m  the command 
unit. 

The o rde r  to  use  DC-13 will be given by voice, using 
the following message:  

I 1 TRANSMIT DC-13 to  MA-C S / C  NO 

Upon receipt of this o rde r ,  the commanding DSIF station 
w i l l  immediately t ransmi t  DC-13 to  the spacecraft .  I f  
the command cannot be t ransmit ted before the t ime 
indicated in the command message ,  the command shal l  
not be sent.  
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b. DC-13 Used P r i o r  to  Maneuver 

1) Should DC-13 be previously utilized to  effect the 
initiation of Canopus Acquisition, DC-14 (which is 
normally t ransmit ted p r io r  to DC-27), would be t r a n s -  
mitted five minutes following the t ransmiss ion  t ime 
of DC-27. In this  case ,  the "Proceed with Maneuver" 
message  t ransmit ted to  the DSIF station p r io r  to  the 
DC-27 execution, authorizes  the t ransmiss ion  to the 
spacecraf t  of both DC-27 and DC-14. 

i 

CODE F( X. X) C( YY) 

3 .  Spacecraf t  Command Message 

Upon decision to execute a command not included in Pa rag raphs  H. 
1. and 2. of this  section, the SFO Director w i l l  p r epa re  a spacecraf t  message  
as  shown below: 

I DC- 6XXXXXXXXX AT HHMM Z HHMM Z HHMM Z I 

NOTE: T imes  may be replaced with the word, 
'IMMEDIATE L Y ' I .  

DSIF Net Control w i l l  t ransmi t  the spacecraf t  command message  to 
the station manager  at the proper  DSIF station and w i l l  requi re  acknowledgment 
of r ece ip t  of message ,  verification of command number,  and t ime at which com- 
mand is to  be executed. 

Upon rece ip t  of the spacecraf t  command message ,  the command w i l l  
be executed at the t ime stated in the command message  in accordance with the 
p rocedures  descr ibed in the Mariner C TIM, EPD-167. 

Upon execution of the commands, the DSIF Station Manager will  notify 
DSIF Net  Control what command was t ransmit ted to the spacecraf t  and the t ime 
of t ransmiss ion .  The DSIF Station Manager w i l l  include the command and t ime 
of t r ansmiss ion  in the next station report .  

Upon notification by DSIF Net Control, the DSIF Operations Manager 
wil l  in form the SFO Director  by voice that the command has  been t ransmit ted 
and the t ime of its t ransmission.  a 
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I. SPACECRAFT COMh4AND VERIFICATION 

1. Maneuver Commands 

The reception of the commands by the spacecraf t  will  be verified by 
observing the incrementing of Event Regis te rs  1 and 2 on Channel 115 and Event 
Regis te rs  3 and 4 on Channel 116. 
by two (2)  and Event Regis ter  2 by one (1).  
Event Regis ter  4 by one (1). 

Each QC w i l l  increment  Event Regis ter  4 
All  DC commands w i l l  increment  

(See Table IV-V.)  

J. APPROVED ENCOUNTER SEQUENCE COMMANDS 

The following sequence of events and commands related to these events a r e  
presented  as approved by the Mariner  Mission Director .  
and SFO performance is  nominal, the noted commands can be exercised in 
the manner  shown without additional P ro jec t  approval. 

If spacecraf t ,  DSN, 

1. MT-7 is  to  initiate the encounter sequence. 

Option a) I f  MT-7 does not function, DC-25 is  to  be sent a s  
rapidly as is feasible.  

2. An at tempt  to  preposition the platform is to  be made within MT-7 
plus two hours  using DC-24. 

Option a) If DC-24 is  unsuccessful in stopping the platform, the 
sys t em will  awa i t  the functioning of the Wide Angle 
Acquisition (WAA). 

Option b) If DC-24 is  successful at stopping the platform, but at a 
d isas t rous  angle, then DC-26 will  be sent,  followed by 
DC-25 to reinsti tute the scan. 
to  be sent  and the sys tem w i l l  awa i t  the WAA, 

No additional DC-24s a r e  

3. If WAA has  not occurred pr ior  to  Narrow Angle Acquisition (NAA) -30 
minutes ,  DC-24 should be attempted, whether o r  not Option 2 .  a) or Option 2. b) 
above has  occurred.  

4. DC-16 should be transmitted to a r r i v e  at the spacecraf t  to satisfy 
the function of NAA backup and platform positioning simultaneously. 

5.  Twenty-five minutes after DC-16, DC-26 should be t ransmit ted to 
back up  the tape r eco rde r  turnoff. 

6. DC-2 should be transmitted one minute a f te r  DC-26 to reactivate 
c r u i s e  science. 

It mus t  be noted that  the above sequence has  been agreed  upon in o rde r  to 
Additions and /o r  modifications w i l l  allow the order ly  preparat ion for encounter. 

be made  i f  deemed appropriate .  a 
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TABLE IV-V. MARINER '64 MANEUVER EVENT REGISTERS 

FUNCTION NOMINAL TIME 

Pitch,  Roll & Motor Burn 
Quantitative Commands (QC 1 - 1, 
1-2,  1-3) 

Pa r i ty  Check of CC&S Command 
Bits 

A r m  Second Propulsion Maneu- 
ve r  (DC-2.3) - 

Release P y r o  Inhibit, i f  any 
[ DC -14) 

Initiate Maneuver Sequence 
[ DC-27) 

Turn Gyros On (CC&S M- 1) 

Gyros On 

Establ ish Iner t ia l  Mode, 
S t a r t  P i tch  Turn ,  
Se t  Turn  Polar i ty  

o r  M-3  (-)] 
Stop Pi tch  Turn,  
Rese t  Turn  Polar i ty  
( C C & S m ,  M;3) 

[cC&S M-2,  M-4, M-3  (t) 

Start Rol l  Turn,  
Set Turn  Polar i ty  
[cc&s M-5,  M A  (t) or  

(-11 

Stop Roll  Turn ,  
Rese t  Turn  Polar i ty  
:CC&SM-5 ,  M-3) 

Start Motor Burn 
:CC&S M-6) 

F i r ing  Cur ren t  t o  S ta r t  
Propuls ion Squibs 

M t O  

M t o  
M t o  
M t 5 9  to  60 min. 

11319 sec .  duration 

M t 8 1  to  82 min. 

5 1319 sec .  duration 

M t103  to 104 min. 

M t103  to  104 min. 

EVENT REGISTERS - 
- 

-1 

-1 

- 

- 
2 - 

t l  

t 1  

t l  

t 1  

t 1  

t 1  

t 1  

- 

t 1  

t 1  

t l  

t l  

+2 each 

1 QC 

 his table continued on next page.)  

IV - 24 



TABLE IV-V. (CONT'D) 

FUNCTION NOMINAL TIME 

Stop Motor Burn 
(CC&S M-7) 

5102.36  sec .  
duration 

F i r ing  Curren t  to Stop 
Propulsion Squib s 

5102.36 sec  
dura  ti on 

Commence Automatic . M t109 to  110 min. 
Reacquisition (CC&S=, 

Sun Acquired Signal < M t130 min. 

Turn  Off Maneuver Clock M t198  to  199 min. 

EVENT REGISTER5 - 
1 - 

t l  

- 
2 

t 1  

t 1  

t 1  

- 
3 - 

t l  

- 
4 - 

t 1  
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0 K. COMMAND PROCEDURE FOR AN ENIGMATIC LOSS O F  COMMUNICATIONS 
WITH MARINER I V  

The possibility exis ts  that  a loss  of communications with the spacecraf t  
could occur wherein there  would be no indication of the nature  of the failure.  
This  event could resu l t  f r o m  ei ther  a sudden lo s s  of the R F  signal, for  one of 
s eve ra l  reasons ,  o r  one of the tracking stations could be inoperative such that 
24-hour tracking is  not possible.  
it se t  at a station, failed over the inoperative station, and at the r i s e  of the 
next station, no R F  communications could be established. 

The spacecraf t  could have been operating when 

With a lo s s  of spacecraf t  signal where no information is  available to  analyze 
the possible fa i lure  modes,  it is  necessary  to make some engineering assumptions 
in planning the action to be taken. 
mitted to the spacecraf t  in  an attempt to  recover  the spacecraf t  signals af ter  an 
enigmatic 10s s in communications. 
o rde r .  
the next command in the sequence i s  transmitted.  

An ordered  s e r i e s  of commands can be t r a n s -  

The sequence is a r ranged  in chronological 
A command is t ransmit ted and i f  DSIF is unable to acquire  the spacecraf t ,  

A command-correctable loss  of the spacecraft  R F  signal could resu l t  
f r o m  ei ther  the radio subsystem o r  the attitude control subsystem. The first 
cor rec t ive  actions should,logically, be concerned with the R F  subsystem, for 
i f  the problem is not a radio problem, there  would be a possibility of degrading 
the condition of the spacecraf t  by changing radio modes ra ther  than attitude 
control  modes. 
an  acceptable period of t ime. If, however, it is decided to use the command 
sequence, the first four commands should be sent using only the 10 kw t r a n s -  
mi t t e r  s for  i f  the spacecraf t ’ s  attitude control subsystem is functioning properly,  
commands can be t ransmit ted to the spacecraf t  with 10 kw. Therefore,  i f  
commands can be received by the spacecraft  f rom the 10  kw t ransmi t te rs ,  any 
command-correctable  problem is most likely a radio problem. The l a s t  th ree  
commands should be sent using only the 100 kw t r ansmi t t e r ,  for i f  the space- 
c ra f t  is not attitude stabilized, the benefits of the interferometer  effect w i l l  
be lo s t  and the 100 kw t ransmi t te r  w i l l  be required to establish a command link 
to the spacecraf t .  

It may be possible for a cyclic to rectify any radio problem in 0 

Table IV-VI lists the proposed sequence of commands with reasons ,  
r e m a r k s ,  and t ransmission cr i ter ia .  
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a SECTION V 

STANDARD SEQUENCE OF EVENTS 
FOR ENCOUNTER 

A. GENERAL 

This section presents  the sequence of events planned and expected for  
s tandard space flight operations during encounter (Table V-I).  This  sequence 
of events deviates f r o m  a standard space flight operation as defined during the 
prelaunch and launch phases  in that five commands have been programmed into 
the sequence (DC-24, DC-3, DC-16, DC-26, and DC-2). 

Because of the t ime element involved at encounter and a round t r i p  t r ans -  
mission t ime of 24 minutes, DC-24 will be used as the pr ime instrument  f o r  
positioning the scan  platform, ra ther  than the backup function for  which it was 
originally intended. 

v - 1  



B. LEGEND 

The following abbreviations and acronyms a r e  used in  Table 
IV Standard Sequence of Events fo r  Encounter. 

a 

0 

AGCM 

BUSS 

BUSS CHIEF 

CA 

COMM 

DACON 

DAS 

DASISCAN 

DC 

D IS 

DPS 

FPAC 

FLITE 

FLITE CHIEF 

GTS 

MAR/ BUS / SPAA 

MAR CHIEF 

MAR NET 

MAR OPS 

MAR/SPACE/SSAA 

NAA 

OPS 1 

RED 

Automatic Gain Control P r o g r a m  

Spacecraft  P e  rf ormanc e Analysis 

SPAC Director 

Close st Approach 

C ommunicat ions 

Data P r o c e  s sing Controller 

Data Automation System 

V-I, Mar iner  

Area  (SPAA) 

Data Instrumentation Scan P r o g r a m  

Direct Command 

Data Instrumentation System 

Data Process ing  System 

Flight Pa th  Analysis and Command 

Flight Pa th  Analysis Area  (FPAA) 

FPAC Director 

Goldstone Tracking Station 

SPAC Analysis Net (Category 4) 

Assistant Space Flight Operations Director 

P r i m e  Directive Net (Category 1) 

Encounter Analysis Control Net (Category 2 )  

Planet Science Analysis (Category 4) 

Narrow Angle Acquisition 

Operations Console 

Facil i t ies Operations Control Net (Category 3)  
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EPD-122, ADDENDUM I SECTION V 

SFOD 

SPACE 

SPACE CHIEF 

TDP/ ODG/ODP 

TRACK 

TRACK CHIEF 

TRAJX 

T I M  

WAA 

XA 

Space Flight Operations Director  

Space Science Analysis A r e a  

Space Science Analysis Director  

Tracking Data P r o c e s s o r /  Orbit  Data Genera tor /  
O r  bit De t e rmination P r o g r a m s  

Deep Space Instrumentation Faci l i ty  (DSIF) 

DSIF Direc tor  

Tra jec tory  P r o g r a m  

Telemet ry  

Wide Angle Acquisition 

Transmi t te r  Frequency 
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I 

TEM - 

1 

2 

3 

4 

5 

6 

7 

8 

9 

TABLE V-I. STANDARD SEQUENCE O F  EVENTS 

TIME OF 
EVENT 
(GMT) 

4 Ju ly  1965 

09: 12 

09: 32 

09: 35 

10: 05 

11:50 

12: 30 

12:50 

12:51 

12:53 

STATION 

OPS 1 

51 

TRACK 

TRACK 

TRACK 

FPAC 

SPACE 

FPAC 

42 

ALL 

NET 

RED 

i1, 42 

L2, 51 

RED 

MAR 
OPS 

RED 

EVENT 

.. 

.. 

1. 

1. 

1. 

Run AGCM Program.  

One-way acquisition of S /C  by DSIF 
51. 

Report  acquisit ion by DSIF 51. 

T rans fe r  two-way lock f r o m  DSIF 
42 to 51. 

Request DSIF 42  to  tu rn  off their  
t r ansmi t t e r  and DSIF 51 to  turn  on 
their t ransmi t te r .  XA setting at 
DSIF 51 should be set  for  en t i re  
pas s  while command modulation is 
0 N. 

Report  DSIF 51 in  two-way lockwit: 
the S/C. 

Run TDP/ODG/ODP. 

Inputs of expected scan performanc 
to  FPAC. 

TRAJX 

1. DSIF 42 - end of track. 

1. All personnel  on station in  SFOF fc 
encounter. 

v - 4  



- 
TEM 

10 

11 

1 2  

13  

14 

15 

16 

- 

TIME OF 
EVENT 
(GMT 1 

12:55 

13: 00 

1 3 ~ 2 0  

13: 35 

13:40 

14:OO 

14:05 

TABLE V-I. (CONT'D) 

STATION 

TRACK 

FPAC 

ALL 

TRACK 

51 

TRACK 

BUSS 

FLITE 
CHIEF 

OPS 1 

TRACK 

TRACK 
CHIEF 

NET - 
RED 

RED 

MAR 
OPS 

51 

51 

51 

MAR 
OPS 

MAR 
OPS 

RED 

51 

RED, 
MAR 
N E  T 

EVENT 

,. Report DSIF 42 end of track. 

.. Run fly-by fine print. 

_. All stations repor t  status to  Mar 
Chief with a GO/NO-GO indication. 
If NO-GO, give reason. 

.. Instruct DSIF 51 to tune to  new XA 
for  t ime 16:OO GMT. 

_. Report XA change complete, 

t .  Begin normal  pre-command modu- 
lation, turn-on procedure with DSIE 
51. 

1. Give command modulation turn-on 
status, recommend 8fs l a s t  two 
digits. 

1. Report best  t ime for  DC-25 to  have 
scan intercept planet properly. 

1. P e r f o r m  A, and u s e r  p rogram pro-  
cessing for  science data received 
up to this date. Distribute by 16:OC 
GMT. 

1. Instruct station to  turn  on commanc 
modulation at proper  8fs offset. 

1. Report  command modulation turn  
on. 

v - 5  



- 
TEM - 

17 

18 

1 9  

20  

21 

2 2  

- 

TIME O F  
EVENT 
(GMT) 

~~ ~ 

14: 30 

14:45 

15:OO 

15:15 

15: 30 

15: 5 3:49 

TABLE V-I. (CONT'D) 

STATION 
~~ ~ ~~ 

BUSS 

BUSS 

ALL 

MAR 110 

SFOD 

TRACK 

51 

NET - 
MAR 
OPS 

MAR 
OPS 

MAR 
OPS 

MAR 
NE T 

51 
61 

51 

- 

EVENT 

1. Verify command modulation ON. 
(Command 8fs is  not normalized. ) - 

1. Inform Mar Chief of the command 
status. 

1. All stations repor t  s ta tus  to Mar  
Chief with a GO/NO-GO indication. 
If NO-GO, give reason. 

1. Initialize science encounter formats 

a. MSA - Space Chief 3070 

Sc ie nc e Quick- Look 
DAS 3070 - F - 3 5  

30 x 30 Plo t te r  

F-17,  180 sec/ in .  

b. SSAA - 3070 Science Quick-Look 

30 x 30 P lo t te r  

F-18,  180 sec/ in .  

2.  Disable all science alarms. 

1. Report  general  s ta tus  to  P ro jec t  
Manager. 

1. Request DSIF 51 and DSIF 61 to 
switch GTS printer  f r o m  
PROGRAMMED to ALL. 

1. MT-7. Report  event to  TRACK 
when observed a t  station and give 
t ime. 
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- 
TEM - 

23 

24 

25 

26 

27 

- 

TIME OF 
EVENT 
(GMT) 

15:53:49 
(Cont 'd) 

15: 54 

15:55 

15: 57 

15:59 

16:OO 

TABLE V-I. (CONT'D) 

STATION 

TRACK 
CHIEF 

BUSS, 
SPACE 

SFOD 

SFOD 

BUSS 

TRACK 
CHIEF 

FPAC 

- 
NE T - 
MAR 

RED 

MAR 
3PS 

3PS, 

MAR 
NE T 

MAR 
NET 

MAR 
OPS 

51 

RED 

EVENT 

. Announce time DSIF observed the 
event. 

. Report  event to  Mar Chief. 

a )  Counter 1 and 2 events. 

b)  Encounter power on. 

c )  Confirm scan platform motion. 

d )  Report  tape r eco rde r  e lectronics  
on. 

. Option for  nonstandard MT-7 event 
( a t  15:59 GMT). 

a )  Buss  will recommend DC-25. 

b )  SFOD will instruct  TRACK to  
have DSIF 51 t ransmi t  DC-25. 

c )  At 15:59 GMT, T r a c k  Chief will 
inst ruct  DSIF 51 to  t ransmi t  
DC-25 a t  a specified t ime, 

.. Report  s ta tus  of MT-7 to Pro jec t  
Manager. 

1. Report  command s ta tus  to  Mar 
Chief. 

1. If MT-7 has  not occurred,  instruct  
DSIF 51 to  t ransmi t  DC-25 at a 
specified time. 

1. Run TDP/ODG/ODP (94Y). 
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- 
.TEM 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

TIME OF 
EVENT 
(GMT) 

16:lO 

16:25 

16:30 

16:40 

16:55 

17:OO 

17: 10 

17:20 

17:25 

17:30 

TABLE V-I .  (CONT'D) 

~~ 

STATION 

OPS 1 

ALL 

BUSS 

OPS 1 

SFOD 

OPS 1 

OPS 1 

ALL 

OPS 1 

FPAC 

SPACE 

OPS 1 

FPAC 

NET - 
RED 

MAR 
OPS, 
RED 

MAR 
OPS 

RED 

MAR 
NE T 

RED 

RED 

MAR 
OPS, 
RED 

RED 

RED 

MAR 
OPS 

RED 

RED 

- 

EVENT 

1. Run DAS-SCAN (94X). 

1. All stations repor t  s ta tus  to  Mar  
Chief with a GO/NO-GO indication. 
If NO-GO, give reason. 

1. Report  resu l t s  of DC-25, i f  t r ans -  
mission was required.  

1. Run DAS-SCAN (94X). 

1. Report  resu l t s  of DC-25 to  Pro jec t  
Manager ( i f  DC-25 was  required).  

1. Run DAS-SCAN (94X). 

1. Run DAS-SCAN (94X). 

1. All stations repor t  stat1 s to M 
Chief with a GO/NO-GO indication. 
If NO-GO, give reason. 

1. Run DAS-SCAN (94X). 

1. Run TRAJX (94Y). 

1. Report  resu l t s  of DAS-SCAN to 
Mar  Chief. 

1. Run DAS-SCAN (94X). 

1. Run fly-by fine pr int  ( 9 4 Y )  for  use 
in fly-by fine run. 
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v-9 

- 
TEM - 
38 

39 

40 

41 

- I 

TIME O F  
EVENT 
(GMT) 

17:40 

17:48 

17:49 

17:50 

TABLE V-I. (CONT'D) 

STATION 

OPS 1 

FLITE, 
COMM, 
DPS, 
TRACK 

SPACE 

SFOD 

BUSS 
CHIEF 

BUSS 

SFOD 

TRACK 
CHIEF 

FLITE 

- 
NET - 
RED 

MAR 
OPS 

MAR 
NE T 

MAR 
NET 

MAR 
OPS 

MAR 
NET 

51 

MAR 
OPS 

- 

EVENT 

L. Run DAS-SCAN (94X). 

1. Transmi t  sample predicts  t o  GTS/ 
DIS. 

1. Report  t ime for  t ransmission of 
DC-24. 

1. Report  to P ro jec t  Manager on 
s ta tus  of DC-24. 

1. Request SFOD t o  have DC-24 t r ans -  
mitted at H M S. 

1.  Report  command status. 

1. Request T r a c k  Chief to have DSIF 
51 t r ansmi t  DC-24 at 

H M S. 

1. Request DSIF 51 to t ransmi t  DC-24 
at H M S. 

NOTE: If for  any reason, DSIF 51 
is unable to  t ransmi t  DC-24 
a t  the time specified, DO 
NOT TRANSMIT. W a i t o r  
another transmcssion time. 
This  command message  wil 
be t ransmit ted by voice and 
followed by TTY message.  

1. Report  expected t ime of c loses t  
approach, WAA and NAA based on 
la tes t  orbit. Also repor t  uncertain 
t ies  in t ime fo r  WAA and NAA. 



- 
TEM - 
42 

43  

44 

45 

- 

TIME OF 
EVENT 
(GMT 1 

17:54 

18: 00 

18:15 

DC-24 
t25M 

TABLE V-I. (CONT'D) 

~ ~~ 

STATION 

TRACK 
CHIEF 

OPS 1 

FPAC 

ALL 

GTS/DIS 

GTS/DIS 

BUSS 

SPACE 

- 

NET - 
MAR 
3PS, 
MAR 
NET, 
RED 

RED 

RED 

MAR 
OPS, 
RED 

MAR 
OPS 

MAR 
OPS 

- 

EVENT 

.. 

.. 

L. 

i .  

1. 

1. 

1. 

1. 

Report  DC-24 initiate t ime given by 
DSIF 51. 

Run DAS-SCAN (94X). 

Run TDP/ODG/ODP. 

All stations r epor t  s ta tus  to  Mar 
Chief with a GO/NO-GO indication. 
If NO-GO, give reason. 

Run open-loop rece iver  prediction 
program using sample predicts.  

Run pseudo-residual program using 
sample predicts  and t r ansmi t  r e s id .  
uals to  SFOF. 

Report  Counter 4 event and scan 
power status,  when observed in  
data, to  Mar Chief. 

Report  scan motion s ta tus  to  Mar 
Chief. If stopped, repor t  the posi- 
tion and the value of the position 
relative t o  T V  data. 

Options: 

a. If DC-24 is unsuccessful in stop- 
ping the platform, the sys tem 
will await the functioning of Wide 
Angle Acquisition (WAA). 
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- 
TEM - 

46 

47 

48 

49 

50 

51 

- 

TIME OF 
EVENT 
(GMT) 

DC-24 
t25M 

(C ont ' d )  

18:20 

18:50 

19: 00 

19:lO 

19:14 

19:20 

TABLE V-I. (CONT'D) 

STATION 

SFOD 

FLITE, 
COMM, 
DPS, 
TRACK 

ALL 

FPAC 

OPS 1 

SPACE 

BUSS, 
SPACE, 
SFOD 

SFOD 

TRACK 

- 

NET - 

MAR 
NE T 

1, 42 

MAR 
OPS, 
RED 

RED 

RED 

MAR 
OPS 

MAR 
NE T 

EVENT 

b. If DC-24 is successful in  stop- 
ing the platform but at a d i sa s -  
t rous  angle, a recycle  procedure 
will be executed using DC-26 and 
DC-25. No additional DC-24s 
will be sent and the sys tem will 
await WAA. 

1. Report  s ta tus  of DC-24 action to  the 
P ro jec t  Manager. 

1. Pred ic t s  fo r  Stations 11, 12, 13, anc 
42 to  be transmitted.  

1. All stations repor t  status to  Mar 
Chief with a GO/NO-GO indication. 
If NO-GO, give reason. 

1. Run TRAJX Program (94Y). 

I .  Run AGCM P r o g r a m  (94x1. 

1. Report  r e su l t s  of DAS-SCAN to Mal 
Chief. 

1. Discuss  possible command condi- 
tions. 

1. If no command conditions exist, 
instruct  T r a c k  Chief to  begin prep-  
a ra t ion  of S / C  t ransfer  to  DSIF 11. 

1. Instruct DSIF 51 to tune to  new XA 
for  time 20: 10 GMT and to  turn  off 
command modulation. 
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- 
[TEM - 

52 

53 

54 

55 

56 

57 

58 

59 

- 

TIME O F  
EVENT 
(GMT) 

19: 34 

19: 36 

19:40 

19: 50 

20:08 

20: 10 

20: 15 

20:30 

TABLE V-I. (CONT’D) 

STATION 

11 

TRACK 
CHIEF 

TRACK 
CHIEF 

GTS/DIS 

FLITE 

BUSS 

TRACK 

TRACK 

11 

NET 

MAR 
NET, 
MAR 

RED 
OPS, 

MAR 
OPS 

MAR 
OPS 

MAR 
OPS 

11, 51 

11 

11 

EVENT 

1. One-way acquisition of S /C  by DSIF 
11. S ta r t  sending t racking and T/M 
to  SFOF via  TTY. 

1. Report  S /C acquisition t ime ofDSIF 
11. 

1. Report  DSIF 51 command modula- 
tion turn-off time. 

1. Run pseudo-residual program using 
regular  predicts  and t r ansmi t  r e s id  
uals  to  SFOF. 

1. Report  r e su l t s  of la tes t  orbi t  and 
the expected t ime of c loses t  approach 
(CA), Wide Angle Acquisition (WAA), 
and Narrow Angle Sensor  (NAS) with 
tolerances.  

1 .  Verify command modulation OFF. 

1. T rans fe r  two-way lock f rom DSIF 5: 
to  DSIF 11. 

1. Instruct DSIF 11 to  begin blind XA 
change for  t ime 0 O : O O  GMT. 

1. Report  XA change complete. 
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- 
TEM - 
60 

61 

62 

63 

64 

65 

TIME OF 
EVENT 
(GMT) 

20:35 

20:53 

20:55 

21:oo 

21:05 

21:lO 

TABLE V-I .  (CONT'D) 

STATION 

TRACK 

TRACK 
CHIEF 

51 

TRACK 

BUSS 

SFOD 

TRACK 

OPS 1, 
FPAC 

TRACK 

- 
NET 

MAR 
OPS 

11 

51 

MAR 
OPS, 
RED 

MAR 
OPS 

MAR 
NE T 

11 

RED 

MAR 
NET, 
MAR 
O P S  

EVENT 

1. 

1. 

2 .  

1 .  

1. 

1. 

1. 

1. 

1. 

1. 

1. 

Report verification of two-way lock 
by DSIF 11. 

Begin pre-command modulation 
turn-on procedures  with DSIF 11. 

XA should be at 62. 5 DN. 

End of track. 

Report  DSIF 51 end of track. 

Verify S / C  i s  in condition for  turn- 
on of command modulation, Report  
proper  8fs for  command modulation 

Request T rack  to have DSIF 11 turn 
on command modulation. 

Request DSIF 11 to turn oncommand 
modulation. 

Would nominally penetrate magneto 
sphere the s ize  of Ea r th ' s  i f  such 
exis ts  at Mars.  

Report  t ime DSIF 
mand modulation. 

1 turned on corn 
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TABLE V-I. (CONT'D) 

- 
:TEM 

66 

- 

67 

68 

69 

70 

71 

72 

- 

TIME OF 
EVENT 
(GMT) 

~ ~~ 

21:20 

21:30 

21:45 

21:50 

22: 00 

22: 05 

22: 10 

STATION 

SPACE 1 

BUSS 

ALL 

BUSS 

FLITE,  
COMM, 
DPA, 
TRACK 

OPS 1, 
FLITE 

BUSS 

SFOD 

TRACK 
CHIEF 

- 
NET - 
MAR, 
;PAC€ 

MAR 
OPS 

MAR 
OPS, 
RED 

MAR 
OPS 

L1, 42 

RED 

MAR 
NE T 

MAR 
NE T 

11 

EVENT 

1. Evidence in T / M  data for  magneto- 
sphere as l a rge  a s  Ea r th ' s ?  If no 
evidence, radiation hazard unlikely 
Report  t o  SPACE. 

1. Verify that command modulation is 
ON with co r rec t  8fs offset. 
(Command 8fs is not normalized. ) 

1. All stations repor t  s ta tus  to  M a r  
Chief with a GO/NO-GO indication. 
If NO-GO, give reason. 

- 

1. Report  command condition to  Mar  
Chief. 

1. P red ic t s  sent to  DSIF 11, 12, 13, 
and 42. 

1. Run TRAJX. Science repor t  to  
FPAC the latest scan  pa rame te r s  
t o  use. 

1. Report  t o  SFOD transmission time 
H M C of DC-3. L 

1. Request T rack  Chief t o  have DSIF 1 
t ransmi t  DC-3 at NAA -2 hours. 

H M S. 

1. Request DSIF 11 to t ransmit  DC-3 
at H M S. 
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SECTION V 

- 
I'EM 

73  

- 

74 

7 5  

76 

77 

78 

- 

TIME OF 
EVENT 
(GMT 1 

22:20 

22: 30 

22:45 

23:OO 

23:12 

23: 30 

TABLE V-I. (CONT'D) 

STATION 

TRACK 
CHIEF 

OPS 1, 
FPAC 

OPS 1 

ALL 

SPACE 

MAR If0 

FPAC 

SPACE 1 

OPS 1, 
FLITE 

ALL 

NET - 
MAR 
VET, 
MAR 

3ED 

3E D 

IPS, 

UAR 
3PS, 
XED 

MAR 
3PS 

RED 

MAR 
OPS 

MAR 
PAC1 

RED 

MAR 
OPS,  
RED 

- 

EVENT 

.. Report DSIF 11 t ransmiss ion  of 
DC - 3 .  

I. Run fly-by fine print. 

I. P e r f o r m  A, and u s e r  program pro-  
cessing on science data received 
since 14:OO GMT (dis t r ibute  by 
23:OO GMT). 

1. All stations repor t  s ta tus  to  Mar  
Chief with a GO/NO-GO indication. 
If NO-GO, give reason. 

1. Confirm Mode 3 data. 

1. Instruct Data Chief t o  process  Modc 
3 data. 

1. Report  resu l t s  of latest orbi t  and 
expected time of CA, WAA, NAA, 
and the tolerances.  

1. If no evidence of magnetosphere by 
now, there  is no radiation hazard.  
Report  t o  Space. 

1. Run TDP/ODG/ODP. 

1. All stations repor t  s ta tus  to  Mar 
Chief with a GO/NO-GO indication. 
If NO-GO, give reason. 
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- 
[TEM - 

79 

8 0  

81 

82 

8 3  

84 

- 

TIME O F  
EVENT 
(GMT) 

23:50 

15 July 1965 

00: 02 

00: 08 

00: 14 

00: 1 5  

00: 2 0 
(Nominal) 

TABLE V-I. (CONT'D) 

STATION 

s/c 

SFOD 

BUSS 

SFOD 

TRACK 

TRACK 

OPS 1 

s /c 

SFOD 

~~ 

NET 

MAR 
NET 

MAR 
NE T 

MAR 
NET 

11 

MAR 
NET, 
MAR 
OPS, 
RED 

RED 

MAR 
NE T 

~~ 

EVENT 

1. WAA occurred  at the S/C. 

1. Report  s ta tus  of WAA to P ro jec t  
Manager. 

1. Inform SFOD of DC - 16 t r a n s m i s  sior 
t ime. H M S. 

1. Request T r a c k  Chief to t r ansmi t  
DC-16 at H M S. 

1. Request DSIF 11 to  t ransmi t  DC-16 
at H M S. 

1. Report  initiate t ime of DC-16 by 
DSIF 11. 

1. Run DAS 1. 

1. NAA a t  S/C. 

1. Request T r a c k  to  have DSIF 11 
t r ansmi t  DC-26 at 

f o Z l o w e d b y - 2  at 

DC-2s to  continue on 
cen te r s  until notified to  stop. 

H M S or  before 

H M S with the 
minute 
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TABLE V-I. (CONT'D) 

- 
[TEM 

85 

86 

87 

88 

89 

90 

91 

- 

TIME O F  
EVENT 
(GMT) 

00:22 

00:25 

00: 32 

00: 37 

DC-16=0 

DC - 1 6 t  1M 

NAAt25M 

~~ 

STATION 

TRACK 

SIC 

SPACE 

SPACE 

SFOD 

BUSS 

TRACK 
CHIEF 

11 

11 

TRACK 
CHIEF 

SIC  

NET 

11 

- 

MAR 
OPS 

MAR 
NET 

MAR 
NE T 

MAR 
OPS 

11 

MAR 
NET, 
MAR 

RED 
OPS, 

- 

EVENT 

1. Request DSIF 11 to  t ransmi t  DC-26 
at H M S with 
DC-2 to  f o l m  

DC-Zsto  continue on 
centers  until notified to  stop. 

H M S and 
minute - 

1. DC-16 a r r i v e s  at S/C. 

1. NAA seen  i n  data. 

1. New time for DC-26 is 
H M S. 

1. Request T r a c k  Chief to  t ransmi t  
DC-26. 

1. Verify DC-16 (counter event). 

1. Request DSIF 11 to  t ransmi t  DC-26 
immediately. 

1. T ransmi t  DC-26. 

1. T ransmi t  DC-2 and continue to  
t r ansmi t  DC-2s on minute cen.  
ters  until notified to  stop. 

1. Report  t o  SFOD that DC-26 and 
DC-2 have been transmitted. 

1. TV recording sequence complete 
at S/C. 
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- 
TEM 

92 

- 

93 

94 

95 

96 

97 

98 

99 

100 

- 

TIME OF 
EVENT 
(GMT) 

DC- 1 6 t  12M 

DC- 16t13M 

NA A+ 4 9 M 

01:02 

01:03 

01:15 

01:20 

01: 30 

01:37 

TABLE V-I. (CONT'D) 

STATION 

SIC  

S I C  

MAR 110 

S I C  

BUSS, 
11 

MAR 
OPS 

OPS 1 

OPS 1 

GTS 

TRACK 

I 

NET - 

RED 

MAR 
OPS 

RED 

RED 

MAR 
N E  T 

EVENT 

I .  

,. 

.. 

.. 

! .. 

.. 

1 .  

All science and 400 cps  inverter  off 
at SIC.  

Cruise  science on at S / C .  

Mode 2 seen in data. 

Request Data Chief to  process  Mode 
2 data. 

Time of Closest  Approach (TCA) at 
s/c. 
Verify science ON. Request DSIF 1 
stop transmitt ing DC-2. 

Initialize 30 x 30 plotters in MSA 
and SSAA for  c ru ise  mode. F-16  
(1800 sec/in.  ) 

Run AGCM and DAS 1. 

Run TRAJX to predict  occultation 
times f r o m  latest orbit. 

Transmi t  predicts  to DSIF 11, 12. 

Compute synthesizer settings and 
t ransmi t  t o  DSIF 11, 12. 

Inform SFOD of acquisition by 
DSIF 42. 
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- 
I'EM 

101 

- 

102 

103 

104 

105 

- 

TIME O F  
EVENT 
(GMT) 

01:50 

01:58 

02: 00 

02: 04 

02:12 

TABLE V-I. (CONT'D) 

STATION 

11, 12 ,  42 

GTS/DIS 

TRACK 

ALL 

ALL 

GTS/DIS 

OPS 1 

GTS/DIS 

11, 12  

SIC 

NET 

11 

MAR 

RED 
OPS, 

RED 

P 

EVENT 

_. Begin taking 1 sec / lO sec  doppler. 

.. Stop pseudo-residual program. 

) 
d .  

1. 

1. 

1. 

1. 

1. 

1. 

2. 

3. 

1. 

1. 

Load open-loop rece iver  program 
and compute open-loop predicts.  

If command condition does not exis t  
instruct  DSIF 11 to  turn  off com- 
mand modulation. 

All stations repor t  status to  Mar 
Chief with a GO/ NO-GO indication. 
If NO-GO, give reason. 

Last t ime fo r  command to  get into 
s /c .  
Load pseudo-residual program. 

Run TDP / ODG/ ODP. 

S tar t  computation and t ransmiss ion  
of occultation residuals.  

Remove mean f r o m  residuals.  

Set S. S. # 3 .  

Star t  open-loop r eco rde r s .  

S / C  en te r s  occultation region. 

V-19 



EPD-122, ADDENDUM I 

- 
TEM - 
106 

107 

108 

109 

110 

111 

112 - 

TIME OF 
EVENT 
(GMT) 

02:24 

02:26 

02:29 

02: 30 

02:45 

03: 02 

03: 05 

TABLE V-I. (CONT'D)  

STATION 

GTS/DIS 

11, 12, 42 

GTS / DIS 

11, 12 

FPAA, 
11, 12, 13  

TRACK 

GTS/DIS 

s/c 

NET 

13 

.. 

L .  

L .  

!. 

I. 

1. 

1. 

?. 

3. 

1. 

1. 

1. 

Loss of R F  signal at Earth.  

NOTE: Upon exit f r o m  occultation, 
the command loop will not 
be locked-up unless  a non- 
s tandard condition is found 
to  exist. In such an  event, 
direct ions will be given at 
that t ime. 

Stop computation of residuals.  

Stop taking 1 s e c / l 0  sec data. 

Turn  off tape punches. 

Rewind residual tape and t r ansmi t  
1 sec pseudo-residuals.  

Turn  off open-loop r eco rde r s .  

Check frequencies  with TDA for  
Station 13 XA setting and all one- 
and two-way rece iver  settings. 

Change paper  tape at Stations 11, 
12, and42 .  

Change open-loop r eco rde r  tapes  a t  
Stations 11 and 12. 

Request DSIF 13 to turn on the 
100 kw t ransmi t te r .  

Load open-loop rece iver  program. 

S / C exi ts  occultation region. 

EVENT 
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113 

114 

115 

116 

117 

- 

TIME O F  
EVENT 
(GMT) 

03: 10 

03: 12 

03:17 

03: 37 

03:45 

TABLE V-I. (CONT'D) 

STATION 

OPS 1 

GTS / DIS 

11, 12 

11, 12,42 

GTS/DIS 

SPACE 

11 

TRACK 

GTS 

11, 12 

11, 12, 42 

13, 11 

NET 

RED 

X 

11 

MAR 
NE T 

EVENT 

1. 

1. 

1 .  

1. 

2. 

3. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

Run TRAJX. 

Load pseudo- res idual  program. 

S ta r t  open-loop r eco rde r s .  

R F  signal observed a t  Earth.  

S ta r t  doppler punches a t  reacquis i -  
tion of signal at 1 s e c / l o  sec 
sample. 

DSIF acquired the spacecraf t  th ree-  
way. 

S t a r t  computation and plotting dop- 
p le r  residuals.  

Report  encounter science off to 
Buss  Chief. 

Report  exact time f r o m  CDC r e -  
cordings of DSIF 11 rece iver  in  
two-way lock. 

Report  acquisit ions to  SFOD. 

Stop computing doppler res iduals  
and begin computing cumulative 
doppler residuals.  

Turn  off open-loop recorders .  

Stop taking 1 sec/  10 sec  doppler 
and s t a r t  taking 10 sec /60  sec  dop- 
pler. 

T rans fe r  S /C  two-way to  DSIF 11. 
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04: 0 0  

05: 13: 51 

05: 14 

05: 2 0 

06: 00 

06: 24 

08: 10 

09: 0 0  

TABLE V-I. (CONT’D) 

~ 

3TA T ION 

OPS 1 

BUSS 

SFOD 

TRACK 

MAR 1/0 

OPS 1 

11 

TRACK 

OPS 1 

OPS 1 

ALL 

- 

NET - 
RED 

MAR 
3PS 

MAR 
NE T 

11,42 

RED 

MAR 
OPS, 
RED 

RED 

RED 

MAR 

RED 
OPS,  

EVENT 

. P e r f o r m  A, and u s e r  program pro-  
cess ing  for  science data  received 
since 22:30 GMT (dis t r ibute  by 
0 5 : O O  GMT). 

. Report  MT-8 event to  Mar  Chief. 

. Report  MT-8 event to  P r o j e c t  
Manager. 

. Direct  two-way t r ans fe r  t o  DSIF 42. 

. Enable all science alarms. 

. Run TDP/ODG/ODP. 

. DSIF 11 los t  S /C on horizon. 

1. End of pass. 

1. Report  l o s s  of S / C  by DSIF 11 to  
Mar Chief. 

1. Run TRAJX program. 

1. Run fly-by fine print. 

1. All stations repor t  s ta tus  to  Mar 
Chief with a GO/NO-GO indication. 
If NO-GO, give reason. 

2. Patch  DSIF 51 to Building 168. 
Prime station should be patched to  
Building 168 automatically until 
playback i s  complete. 
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TEM - 
126 

127 

128 

129 

130 

131 

132 

133 

- 

TIME OF 
EVENT 
(GMT) 

09: 10 

09: 30 

10: 00 

11:21 

11:41 

11:45 

11:53 

12:oo 

TABLE V-I. (CONT'D) 

STATION 

OPS 1 

51 

OPS 1 

B U S S  

MAR 
CHIEF 

TRACK 

s/c 

B U S S  

B U S S  

MAR 
OPS 

OPS 1 

- 

NET - 
RED 

51 

RED 

MAR 
OPS 

X 

51 

MAR 
OPS 

MAR 
OPS 

RED 

RED 

- 

EVENT 
~ 

1. Run AGCM Program.  

1. DSIF 51 has  acquired the S/C. 

2 .  Star t  sending RT tracking and T / M  
to  SFOF via TTY. 

1. Run TDP/ODG/ODP. 

1. Request DSIF 51 go one-way. 

L .  Request T rack  to have DSIF 51 go 
one -way. 

L .  Instruct DSIF 51 to turn  off t r ans -  
mit ter .  

1. MT-9 at S/C. 

1. Verify one-way lock. 

1. Report  MT-9 event to Mar Chief. 

1. Instruct Data Chief to  switch to 
processing Mode 1 data. 

1. P e r f o r m  A, and use r  program p ro  
cessing on science data received 
since 04:OO GMT (distribute by 
15:OO GMT. 

2. Link station should be manned and 
equipment on standby by 1 2 : O O  GMT 

V-23 



- 
TEM - 

134 

135 

136 

137 

138 

139 

140 

141 

142 

- 

12:oo 
(Cont 'd) 

12:38 

12:41 

12:48 

12:53 

13:15 

13: 30 

13:45 

14:OO 

15: 00 

TABLE V-I. (CONT'D) 

MAR 
CHIEF 

s / c  

42 

- 
NET - 

X 

EVENT 

3. SC 4020 should be manned and on 
standby. 

t. Ranger p rogrammer  should be in  
MSA. 

1. Request Mode 4 processing. 

1. Mode 4 data at S / C .  

?. Star t  of picture No. 1. 

1. DSIF 42 los t  S /C over horizon. 

2 .  End of track. 

1. Mode 4 seen in data. 

1. P r o c e s s  Mode 4 data to  give deci- 
mal and 4020 display. 

1. P r o c e s s  Mode 4 data to  give deci- 
mal and 4020 display. 

1. P r o c e s s  Mode 4 data to  give deci- 
mal and 4020 display. 

1. P r o c e s s  Mode 4 data to give deci- 
mal and 4020 display. 

1. P r o c e s s  Mode 4 data to  give deci-  
mal and 4020 display. 
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TEM - 
143 

144 

145 

146 

147 

148 

149 

150 

151 

- 

TIME OF 
EVENT 
(GMT) 

17: 00 

19: 00 

19:12 

19: 32 

20:51 

21:20 

21:28 

21:29 

21:30 

TABLE V-I. (CONT'D) 

STATION 

OPS 1 

11 

51 

TRACK 

MAR 
OPS 

- 
NET - 

RED 

RED 

- 

1. P r o c e s s  Mode 4 data to  give deci-  
mal, link, and 4020 display. (Link 
tape must  be previously degaussed. 

1. P r o c e s s  Mode 4 data to  give deci-  
mal and 4020 display, 

1. Run AGCM Program.  

1. DSIF 11 has  acquired the S/C. 
S tar t  RT tracking and T / M  to SFOI 
via TTY. 

1. DSIF 51 lost  S /C over horizon. 

2. End of track. 

1. Instruct DSIF 11 to turn on their  
t r ansmi t t e r  (two-way during Mode 1 

1. End of picture No. 1. 

1. Instruct Data Chief t o  process  Mod 
1 data. 

1. P r o c e s s  Mode 4 data to  give deci- 
mal and Link display (Link tape 
mus t  be previously degaussed). 

2. Link film should be available befor 
s t a r t  of next picture. 
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- 
TEM - 
152 

153 

154 

155 

- 

TIME O F  
EVENT 
(GMT 1 

22: 00 

22: 30 

23: 1 3  

23:28 

TABLE V-I. (CONT'D) 

ST AT ION 

ALL 

TRACK 

MAR 
OPS 

NET 

MAR 
OPS 

11 

RED 

All stations repor t  status to  M a r  
Chief with a GO/NO-GO indication. 
If NO-GOy give reason. 

Request DSIF 11 to  turn  off the i r  
t ransmi t te r  . 

Instruct Data Chief to  p rocess  Mode 
1 data. 

S t a r t  of picture No. 2 playback. 

NOTE: At this point, if all opera-  
tions a re  normal, a semi- 
c ru ise  operation will be 
established. 

V-26  



EPD-122, ADDENDUM I SECTION V I  

SECTION VI  

NONSTANDARD EVENTS 

This  section has  not been wri t ten for  Mar iner  IV 
encounter inasmuch a s  documentation for  non- 
standard events concerned with this  phase of the 
Mission i s  presented in EPD-287. 
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SECTION VI1 

OPERATING PROCEDURES 

The purpose of this section is to formalize cer ta in  procedures  by 
means  of which the var ious operational groups will function during 
the Mar iner  M a r s  '64 Mission. 
mitments  of, and requirements  on and between the groups involved 
in  the mission. 

These procedures  provide for  com- 

A. MISSION AND OPERATIONS CONTROL 

1. Organizational Re sponsibilitie s 

The P ro jec t  Manager has the responsibil i ty and authority for  the 
execution to completion of the development and operation of the Mar iner  M a r s  
'64 Mission. 
The SFOD will advise the Pro jec t  Manager p r io r  to the implementation of a 
cour se  of action and will obtain h i s  approval pr ior  t o  a l l  sequences involving 
commands sent to  the spacecraft ,  except that  the SFOD is authorized t o  make 
appropriate  decisions requir ing action to  a s s u r e  success  of the miss ion  if the 
P r o j e c t  Manager is not available. 

Accountable to h im i s  the Space Flight Operations Director  (SFOD). 

In c a s e  of nonstandard events, whether Class  I, 11, 111, o r  IV, a 
conference will be held between the Direc tors  of the technical analysis  groups, 
the P ro jec t  Manager, and the SFOD to determine the best  course  of action. The 
operating procedures  to be used will then be initiated by the SFOD, will have the 
concurrence of the Pro jec t  Manager, and will be based on analyses  by the tech- 
nical  groups. 

During high-activity phases (Launch, Midcourse, Encounter,  and 
ma jo r  nonstandard events),  f u l l  support of a maximum SFO staff for  the pe r -  
formance  of all functions will be required. During the c ru i se  phase, the pe r -  
formance  of the Mariner  C spacecraft  will be monitored 24 hours  per  day by 
the DSIF and all data received f r o m  the spacecraf t  will be t ransmi t ted  to the 
SFOF. 
qui red  to be on duty during these hours. 

Personnel  responsible for  quick-look and alarm monitoring will be r e -  

Procedura l  instructions requi red  by the DSIF f o r  support of the flight 

The DSIF Operations Chief d i rec ts  and controls the DSIF through 
operat ion will  be  coordinated verbally between the DSIF Operations Manager and 
the SFOD. 
DSIF Net Control. Additionally, he will  r epor t  t o  the SFOD all significant events 
as wel l  as any difficulties that  may occur and the i r  possible effect on the mission. 

The SFOF Operations Chief is responsible for  the control of the 
p rocedures  and functions of mission-independent personnel and equipment in  the 
S F O F  during the Mar iner  M a r s  '64 space flight operations. This responsibility 
includes the Data Process ing  System (DPS), 
Communications System (DSN/GCS), and the Faci l i ty  Support System. 

the Deep Space Network Ground 
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The Data P rocess ing  Project  Engineer (DPPE) will provide oper-  
ational control of the Data Process ing  System. 
direct ly  with the DPPE in  determining the use  of computer facil i t ies during 
c r i t i ca l  per iods of flight. 

The SFOD will communicate 
a 

It will be the responsibility of the DPPE to control the processing 
of data  and its distribution, via the DPCC, to  the various u s e r  a r e a s  for  analy- 
sis  and display. 

The DPPE will notify the SFOF Operations Chief of any problems 
encountered in  the a r e a  of data processing, and will supply an est imate  of the 
t ime requi red  to eliminate any difficulty. The DPPE will notify both the SFOF 
Operations Manager and the SFOD upon completion of all significant s teps  in  
each  computer program. 

The Communications Coordinator will control the use of JPL internal  
and external  communication l ines  and will  route data  over  the appropriate  line. 
In c a s e  of conflicting requirements ,  the Communications Coordinator will obtain 
information on data  and communication pr ior i t ies  f r o m  the SFOF Operations Man- 
ager .  The Communications Coordinator will r epor t  all communication difficulties 
by remote  display, if possible, o r  verbally i f  not. The nature of any fai lure  shal l  
be repor ted  to the SFOF Operations Chief. 

Faci l i ty  support  functions a r e  under the direction of the SFOF Oper- 
ations Chief. It will  be  h is  responsibility t o  ensure  that: 

1) All SFOF support functions are being performed. a 
2) Equipment maintenance problems a r e  reported to accountable 

personnel. 

3) The correct ion of any fai lure  in  a support function is expedited. 

4) Supplies required during the mission a r e  provided in all a reas .  

During a mission, failure r epor t s  concerning any sys t em supporting 
the miss ion  shall  be made  direct ly  to  the SFOF Operations Manager. 

The FPAC Director  will d i r ec t  the flight operation support fo r  which 
h i s  group is responsible.  
schedule within the FPAC function. F o r  specific phases  of the operation and with 
the knowledge of the FPAC Director, the SFOD may coordinate activit ies direct ly  
with the head of a specific function within the FPAC. 

He will maintain the required computing operations 

The FPAC Director  will be required to submit a verbal  repor t ,  upon 
request ,  to the SFOD on the status of h i s  functions. Fur ther ,  it is  the responsi-  
bil i ty of the FPAC Director  to report  any significant o r  anticipated deviations 
f r o m  the scheduled operation. 
advise  the FPAC Director  of any input that  is significant to the mission. 

The head of each function within the FPAC shall 
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The SPAC Director  wil l  supervise and coordinate the planned 
analysis  of te lemet ry  data by the subsystem representat ives .  
special  reques ts  f o r  analysis  only f r o m  the SFOD. 
requi red  to submit a verba l  repor t ,  upon request ,  to  the SFOD concerning the 
s ta tus  of his  a r e a  of responsibil i ty.  The SPAC Director  w i l l  a l so  repor t  any 
spacecraf t  anomaly o r  data recovery  problems to  the SFOD and will  descr ibe 
the expected effect on the spacecraf t  and any known effects on the mission. 

He w i l l  accept  
The SPAC Director  w i l l  be 

0 

The SSAC Director  will  coordinate the scientific support of the 
flight operations.  He w i l l  be required to  submit a verba l  repor t ,  on request ,  to 
the SFOD concerning the s ta tus  of experiments.  The SSAC Director  w i l l  be p r e -  
pa red  at all t imes  to  confer with the SFOD on the scientific trade-offs of var ious 
mis sion possibil i t ies.  I 

B. DSIF CONTROL AND OPERATIONS 

1. Organizational Responsibilities 

a. DSIF Operations Chief 

The DSIF Operations Chief is  responsible for  the operation of 
the DSIF in support of the Mariner  M a r s  '64 Mission in accord-  
ance with commitments made by the DSN office. He w i l l  coor-  
dinate DSIF activit ies,  as directed by the SFOD, and w i l l  provide 
support t o  the SFOD in establishing procedures  for nonstandard 
situations. 

b. DSIF P ro iec t  Engineer 

The DSIF P ro jec t  Engineer is responsible for  the preparat ion 
and distribution of the Tracking Instruction Manual (TIM), the 
Tracking Operations Memorandum (TOM), and instructions and 
t e s t  schedules for the DSIF stations.  He w i l l  assist the DSIF 
Operations Chief and the SFOD in establishing the tracking sched- 
ule for  the mission. He w i l l  a l so  a sce r t a in  that committed DSIF 
stations a r e  properly equipped with mission-dependent equipment 
and a r e  operationally ready for a mission at a t ime specified by 
the DSIF Operations Chief. Last ly ,  he is responsible for  the 
instruction of the Net Control personnel  as to duties and respon- 
s ibi l i t ies  for  the mission. 

c. DSIF Net Control 

DSIF Net Control w i l l  es tabl ish and maintain communications 
with the DSIF stations a s  dictated by t e s t  and mission schedules. 
It will  coordinate the activit ies of these stations during actual 
operational periods by providing a Net Controller for  each sta- 
tion. 
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d. DSIF Advisorv Staff 

The DSIF Advisory Staff compr ises  sys t ems  engineers  for  the 
Ground Radio System, the Tracking Data System, and the Telem-  
e t r y  Da ta  System. The responsibil i t ies of these engineers a r e  
to provide full-t ime coverage during c r i t i ca l  periods,  and to se rve  
a s  technical advisors  to  the DSIF Operations Manager and the 
P ro jec t  Engineer. They will  a l so  be available during noncritical 
periods to a s s i s t  in  resolving problems that may a r i s e  within the 
DSIF. 

2. Information Required F r o m  Other Areas  

The DSIF Operations Manager and the P ro jec t  Engineer shall  be 
periodically advised of the quality of the tracking and te lemet ry  data by a rep-  
resentat ive of the appropriate analysis a rea .  . 

Personnel  f r o m  the appropriate a r e a s  will give advance notice of the 
t r ansmiss ion  of predictions to the DSIF and changes in communications commit- 
ments  to  the DSIF Operations Manager and to  the Pro jec t  Engineer. 

3. Information Supplied to  Other Areas  

DSIF Net Control will report ,  in r ea l  t ime, spacecraf t  events as  
repor ted  by the DSIF stations. 

DSIF repor t s  ( t racking summary,  etc. ) will be supplied according 
a 

to  a schedule and to-a distribution-established by the SFOD and-the DSIF P ro jec t  
Engineer.  

C. FLIGHT PATH ANALYSIS AND COMMAND (FPAC) 

1. FPAC Director  

The FPAC Director  is  responsible fo r  the proper  execution of FPAC 
functions. His r e a l  t ime mission responsibil i t ies include scheduling and dis sem-  
inating information within his  group to ensure  that outputs of the FPAC function 
a r e  made  available to  the appropriate a reas .  The scheduling responsibility in- 
c ludes placing personnel requirements  on the FPAC Operations Heads and a rb i -  
t ra t ing  FPAC computing conflicts in  a manner  consistent with the des i r e s  of the 
SFOD. 

It is the FPAC Director 's  responsibil i ty t o  ensure  that pertinent FPAC 
personnel  a r e  at all t imes  cognizant of all changes in mission s ta tus  and /o r  of all 
real t ime  decisions, and that appropriate action will be taken when required. 

Each FPAC Operations Head is responsible fo r  personally presenting 
t o  the FPAC Director  the technical inputs that  a r e  concerned with the f o r m e r ' s  - 
a r e a  of responsibility, and that a r e  necessaryfor  r ea l  t ime decisions by the SFOD. 
The FPAC Director  will be responsible for  presenting this  informationto the SFOD. e 
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The FPAC Operations Heads will  make available to  the FPAC Director  
copies of those portions of their  outputs that  a r e  significant and will keep the 
FPAC Director  advised as to the status of their  respective a reas .  The FPAC 
Director  will, in turn,  as a serv ice  to the Operations Heads, explain to  the appro- 
pr ia te  personnel the contents of any FPAC output and /o r  the s ta tus  of the FPAC 
at any given time. 

2. Responsibilities for  Orbit  Determination 

Table VII-I l i s t s  the orbits that  will be determined during the encounter 
phase. Also l is ted is the approximate GMT t ime and the corresponding PDT. 

D. SPACECRAFT PERFORMANCE ANALYSIS AND COMMAND GROUP (SPAC) 

1. Organizational Re sponsibilitie s 

SPAC support during the encounter phase of the Mariner  IV Mission 
shal l  involve full 24-hour coverage by representat ives  of each subsystem o r  
applicable discipline beginning approximately 2 4  hours  pr ior  to  the turn-on of 
encounter science, whether by CC&S event o r  by ground command, and continuing 
until Data Mode 4 is  well established. During the f i r s t  video data playback portion 
of the planetary encounter, full support will be available during the periods of 
engineering te lemet ry  between pictures, and SPAC Division representat ive support 
will be maintained fo r  the balance of the time. Following the end of the f i r  st complete 
playback, SPAC support requirements may be relaxed to c ru i se  phase require-  
ments  i f  conditions warran t ,  pending the concurrence of the P ro jec t  Manager. 0 

2. Operational Procedure  

The onboard spacecraft  logic provides fo r  an encounter sequence 

It is probable, 
s t a r t ed  via CC&S command, effected by internal logic and sensors ,  and t e rmi -  
nated with a switch to the playback mode via CC&S command. 
however, that the determination will be made that these onboard events do not 
consti tute the optimum sequence of events for  the Mariner  IV encounter. 
resu l t ,  the approved encounter sequence will a lmost  certainly involve the t r a n s -  
miss ion  of ground commands, either as  a p r imary  o r  backup means of executing 
the encounter. The sequence adopted and the SPAC implementation plans will be 
found in  EPD-287, Mariner  IV Spacecraft  Nominal Encounter Sequence. 

As a 

E. SPACE SCLENCE ANALYSIS AND COMMAND (SSAC) - ENCOUNTER 
ADDENDUM 

1. Organizational Responsibilities 

The FigureVII-1 shows the personnel configuration of the SSAC team 
to  support  encounter preparat ion and operations. 

The data t eam will continue to handle processing and distribution of 
the data  with the added special  responsibility for  TV data. The la t te r  responsi-  
bility is outlined in Paragraph  F of this section on TV flight data handling. 
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The Encounter Operations Group has  the responsibil i ty fo r  prepara-  
tional analysis  and operational direction of the miss ion  during encounter. 
this  capacity, it rece ives  support  f r o m  DAS, Scan, and TV personnel in addition 
to  r e a l  t ime analysis  support f r o m  the other experiment teams.  

In 

The Science Analysis Group is  responsible in assur ing  adequate sup- 
por t  for  ea r ly  analysis  of scientific results.  

2. Analvsis of Scientific Data 

It i s  intended to re lease  prel iminary scientific findings within a few 
days of encounter. 
hour s  of c loses t  approach. 

F. TV DATA HANDLING PROCEDURE 

Process ing  of encounter data must  be complete within twelve 

1. General  

The sat isfactory acquisition and processing of the TV data is a p r imary  
objective of the Mar iner  Mission. This operating procedure defines the requi re -  
ments  which must  be satisfied by Space Flight Operations in o rde r  to  achieve this 
goal. 

2. Spacecraft  Operations 

Two complete playbacks of the picture  data f r o m  the spacecraf t  are 
required.  Tracking operations and spacecraft  events will be coordinated to  mini- 
mize  data  losses .  Two-way tracking periods will be initiated during Mode I only 
and will be terminated pr ior  to  the commencing of Mode IV data. 

a 
Additional picture playbacks may be requested a f te r  evaluation of the 

data  f r o m  playbacks one and two. 
es tabl ished by SSAC pr io r  to  encounter. 

Cr i t e r i a  for  additional playbacks a r e  to  be 

3 .  DS IF 

a. Coverage 

All DSIF stations committed for  the Mariner  IV encounter phase 
will t r ack  the spacecraft  f r o m  horizon to horizon for  the first 
tape playback. 
horizon to horizon tracking f r o m  the pr ime stations at each 
longitude. 
overlap, but not l e s s  than one hour overlap between p r ime  stations. 

The second tape playback will be covered by 

Additional playbacks will be t racked  with reduced 

b. Acquisition and Recording P rocedures  

The importance of uninterrupted acquisition and recording of the 
t ransmit ted data cannot be sufficiently emphasized. In o rde r  
to  enhance the probability of retrieving at l ea s t  a single e r r o r -  
f r e e  continuous s t r e a m  of TV data, all redundant sys tems of 
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each station tracking will be in  operation. All e lements  cr i t ical  
to this  requirement  wi l l  be ass igned operations personnel for 
continuous monitoring; specifically included a r e  the antenna 
dr ive system, the receivers ,  and magnetic tape recorders .  

The detailed procedures for  magnetic tape recorder  and paper 
tape punch operations will be reviewed andverif ied by the Telem-  
e t ry  Process ing  Station (TPS).  Magnetic tape used will be de-  
gaussed and will have been previously recorded over its f u l l  
length at l ea s t  one time, but not m o r e  than four t imes.  In r e a l  
t ime,  the playback head signal will dr ive the decommutator to  
provide continuous verification of the recording process .  Re- 
dundant r e c o r d e r s  will be phased with the pr ime r e c o r d e r s  t o  
prevent periods of no recording and t o  maintain maximum t ime 
in redundant record. Magnetic tape r e c o r d e r s  will be off only 
for  mandatory maintenance and tape changing during a station 
pass.  Magnetic tape recording will be phased to  avoid having 
dual r e c o r d e r s  with the same data on the l a s t  quar te r  of the 
reel .  

C. Station Maintenance and Countdown Procedures  

P r i m e  stations will t ransmi t  a shor t  t e s t  sample of simulated 
TV data  f r o m  the magnetic tape r e c o r d e r s  to the SFOF during 
the p re t r ack  period. Following the t rack,  the station should 
verify r eco rde r  operation by playing back short  segments f r o m  
the beginning, middle, and end of each magnetic tape f rom both 
the p r e -  and postdemodulated t racks .  The procedures  descr ib-  
ing the pre t rack  and posttrack verification of the magnetic tape 
r e c o r d e r s  will be rigidly adhered to. Maintenance personnel 
and equipment for the c r i t i ca l  portions of the acquisition and 
recording subsystem will be on standby at all t imes  during the 
first and second playbacks. TPS personnel will review each 
station pass  p re -  and post t rack station repor t  upon receipt and 
will repor t  immediately to the SFOD the existence of any anom- 
alous conditions affecting Master  Data L ib ra ry  processing. 

d. Data Delivery 

DSIF will establish fast and secure  procedures  for delivery of 
station tapes to  JPL .  A special  cour ie r  should be provided to 
deliver tapes f r o m  the first two Johannesburg tracking periods 
subsequent to beginning of picture playback; these tapes  a r e  to  
a r r i v e  no l a t e r  than twenty-four hours  a f te r  completion of the 
second pass. 

4. Communications 

TV te lemet ry  will be assigned a separate ,  full-time, tight-tape TTY 
l ine for  the f i r s t  and second playback. F o r  the first playback and cr i t ical  portions 
c?f the. second, the composite signal will be fed to  the redundant demodulator a t  the 
stations,  and will be t ransmit ted iii ~ a r a l l d  to the SFOF to be logged by the com- 
puter.  Batching of this redundant source with administrative and tracking data is 
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permissible .  
re leasable  "Mars" picture is received. 
c i rcu i t s  and al ternate  communication routes. 
for  TV telemetry.  
tained with all stations to  keep them informed of miss ion  p rogres s  and to  permi t  
immediate  a ler t ing at J P L  if a station encounters difficulties. 

Cr i t ica l  communications coverage should be maintained until a 
Maximum use  should be made of cable 

High-speed l ines  will not be used 
Twenty-four hour administrative communication will be main- 

5. SFOF 

a. Data T r ansmis  sion 

TV te lemet ry  f r o m  first and second playback data will be t r ans -  
mitted in r e a l  t ime using a tight-tape loop at the stations. 
batch processing i s  used on a line solely assigned to  te lemetry,  
end-of-message indicators and preambles  will precede each 
data batch. If real t ime t ransmiss ion  is  adversely garbled, the 
data f r o m  the pas s  should be t ransmi t ted  subsequent to the pass .  

If 

b. DPS Support 

F o r  first and cr i t ical  portions of the second playback, dual 7044s 
will log te lemet ry  data. Until the first t h ree  "Mars" pictures  
a r e  confirmed, the computer sys tem will be in  dual Mode 11. 
During the f i r s t  playback period, the Building 125 computer o r  
a Building 230 ( S F O F )  Mode IV 7094 must  be on instant avail-  
ability for  "Ranger" p rogram processing of flight data. During 
second playback priority,  "Ranger" p rogram processing is r e -  
quired. The TV data p rogrammers  will be in Building 230 until 
the first "Mars" picture is confirmed o r  until they a r e  released. 
The "Ranger" programmer  will be on a 15-minute call  for  c r i t -  
ical pictures.  

The p r ime  computer sys tem should be in te lemetry data Mode 
IV until Mode I data is confirmed and will be switched back to  
data Mode IV before the Mode I data is completed. The flight 
TV p rogram will be run  a t  the following t imes  for  the first 
picture and until the nominal playback is confirmed: P t 1 5  min- 
utes;  P t 3 0  minutes; P t 4 5  minutes;  P t 1  hour;  P t 2  hours;  
P t 4  hours;  P t 8  hours  35 minutes (picture  com- 
pletion). After nominal playback is established: P t 3 0  minutes;  
P t 4  hours,  picture completion. 7044 log tapes  will be recorded 
such that no picture is on m o r e  than one p r ime  log tape. The re  
will be one 7044 pr ime log tape fo r  each picture. 7044 log tapes  
containing Mariner  IV TV data will have special  designators.  
The tape designators will be defined by the Mar iner  DPPE. 
Process ing  of partial  pictures  should use  a redundant log tape 
and should not interrupt the p r ime  recording in computer Mode 
111 - Mode IV periods. 

P t 6  hours;  
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SC 4020 derived displays a r e  required fo r  the processing at 
P t o  to  1 hour, P t2 ,  t 4 ,  and t 6  hours. Link-derived displays 
a r e  required for  data processed  a t  P t 4  hours  until f i r s t "Mars"  
picture is confirmed, and at picture completion. 

Link tapes  will  be degaussed save tapes  with special designators 
defined by the Mariner  DPPE. 

Master  Data Library  (MDL) processing of station-recorded data 
should be on a n  expedited pr ior i ty  bas i s  without interference to 
MDL processing of c ru i se  o r  encounter period data. 

DPS will p repa re  SC 4020 outputs as follows: 

1) 1 F-80  ha rd  copy 

2 )  1 film, f rom which 6 copies should be made by ODC 

Tab output will be prepared  a s  follows: 

1) Nonbinary output - 3 computer copies and 6 reduced 
c opie s 

2 )  Binary output - 1 copy 

c. Link Process ing  

The Link magnetic tape-to-picture converter  will be staffed and 
available to  prepare  Mariner  TV pictures  without delay when- 
ever  data is available during the f i r s t  playback period. 
following output i s  required for  each picture: 3 negatives and 
2 Kalvar s. 

The 

d. Data Distribution and Control 

Logging procedures  for  all TV data ( tapes ,  IBM tab runs,  Link 
pictures,  4020 pictures)  will be established to permi t  control 
over data distribution. The data flow plan must  be adhered to 
with specified cour ie rs  assigned for  each necessary  portion of 
the flow path. SSAC will  provide cour i e r s  for monitoring data 
quality and assuring distribution. A log book will be located at 
designated control points f o r  cour i e r s  and opera tors  t o  sign for  
data. 

P i c tu re s  must  be kept in  a locked cabinet o r  physically in con- 
t r o l  of an  assigned courier .  

Link tapes  will be kept in a locked cabinet in the Link area.  All 
Link waste  mater ia l  will be disposed of. An SSAC representa-  
tive will c a r r y  the Link tapes  to  the processing a rea ,  will ob- 
s e rve  all processing phases,  and will c a r r y  the resu l t s  back to  
m e  " i v u ~ ,  ' r !  - a~~~~ -:-- yurr C - q n n n r t  - - - Area (MSA). 
s e r i a l  numbered, logged, and signed for. 

All Link outputs should be 
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Access  control should be assigned to  the MSA at l eas t  through 
the f i r s t  picture playback period. 
processing a r e a  should be established by means of a guard and 
a controlled l i s t  of authorized persons who a r e  permit ted entrance.  

Access  control t o  the Link 

TV data control is descr ibed in  Table V U -  11. 

Comm Control will be instructed that during encounter and play- 
back, flight data will not be patched outside Building 230 except 
by the specific direction of the SFOD. 

e. Data Displav and Interpretation Area  

The Mariner  MSA Conference Roomwill  be available for experi-  
menter  interpretation of the T V  data. A guard will be posted 
at the entrance of the MSA Conference Room. 

6. Testing 

Operational readiness  tes t s  that exerc ise  all aspects  of the ground 
support  sys tem will be held a t  l ea s t  two weeks pr ior  to encounter. 
a r e a s  will  be exercised pr ior  to the full scale  t e s t  to  a s s u r e  readiness.  
ingful simulated data will be provided for  these tes ts .  

Individual 
Mean- 
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